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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate for an electro- 
optical device for performing hydrogenation treatment of a silicon film 
without disturbance, even if there is a conductive film present above a 
TFT and improving the characteristics of the TFT. 
SOLUTION: For this substrate for the electro-optical device, storage 
capacitance 70-1 provided with a capacitance electrode 302 connected 
to a pixel electrode 9a and a capacitance line 300 arranged in face to 
face with the capacitance electrode 302 via a dielectric film 301 and 
turned to a fixed potential is laminated above the TFT 30. Then, of the 
electrodes of two layers for constituting the storage capacitance 70-1, 
the capacitance line 300 is provided with an opening part 300a. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the configuration of the component substrate for 
electro-optic devices using the thin film transistor (it is suitably written as TFT Thin Film Transistor and the 
following) by polycrystalline silicon as a switching element about the component substrate for electro-optic 
devices and its manufacture approach, an electro-optic device, its manufacture approach, and electronic 
equipment. 
[0002] 

[Description of the Prior Art] Conventionally, if a scan signal is supplied to the gate electrode of TFT 
through the scanning line in the electro-optic device of a active-matrix drive method using TFT, TFT will be 
made into an ON state and the picture signal supplied to the source field of a semi-conductor layer through 
the data line will be supplied to a pixel electrode through between the source-drain concerned of TFT. In 
order to hold farther than the time amount made into this ON state the electrical potential difference of each 
picture signal supplied through TFT since only a short time is extremely performed for every pixel electrode 
through TFT over a long time, as for supply of such a picture signal, it is common to each pixel electrode 
that storage capacitance is added (to liquid crystal capacity etc. and juxtaposition). 
[0003] Storage capacitance is installed from the conductive silicone film which generally constitutes the 
drain field of TFT connected to the pixel electrode, including the electrode section by which opposite 
arrangement was carried out through the dielectric film, equips the capacity electrode made into pixel 
electrode potential, and this capacity electrode with the capacity line made into fixed potential, and is 
constituted. And as for such a capacity line, it is common to consist of same electric conduction film (for 
example, conductive silicone film) as the scanning line, and to wire lining up side-by-side in parallel with 
the scanning line. 

[0004] By the way, although many silicon thin films, such as an amorphous silicon and polish recon 
(polycrystalline silicon), are used for the semi-conductor layer which constitutes TFT, especially by TFT 
used for the active-matrix component substrate of an electro-optic device, polish recon has come to be used 
abundantly in recent years. For the reason, compared with an amorphous silicon, the mobility of a carrier is 
large, for example, the mobility of an amorphous silicon is [ polish recon ] 0.3-1 cm2/V-sec. The mobility of 
polish recon is 10-100cm2/V-sec to being extent. Extent is obtained. Thus, it is because it has the advantage 
that the so-called poly-Si TFT has large drive capacity since the mobility of a carrier is large compared with 
an amorphous silicon TFT, and high-speed operation becomes possible. 

[0005] When using polish recon for a semi-conductor layer, in the polish recon film immediately after 
membrane formation, a certain amount of crystal defect (dangling bond) usually exists. However, if TFT is 
formed including a crystal defect in a semi-conductor layer, the fault that originate in a crystal defect, and 
the mobility of a carrier falls or the leakage current in a TFT OFF state increases will arise. 
[0006] Then, it is made to perform the hydrogen treating of the polish recon film in a manufacture process 
as a measure for these problems. A hydrogen treating is exposed to the hydrogen plasma which generated 
the substrate in which for example, the polish recon film was formed, in the low voltage ambient 
atmosphere, and introduces a hydrogen atom into the polish recon film. Thereby, since termination 
processing of the dangling bond of a silicon atom is carried out by the hydrogen atom, compared with 
processing before, the number of crystal defects can fully be reduced. Consequently, improvement in the 
mobility of a carrier and reduction of leakage current can be aimed at, and the electrical characteristics of 
TFT can be raised. 
[0007] 
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[Problem(s) to be Solved by the Invention] In this kind of electro-optic device, what pixel numerical 
aperture-ization is raised for (that is, the opening field which display light penetrates is extended in each 
pixel to the non-opening field in each pixel which display light does not penetrate) becomes important, a 
general request called high-definition-izing of a display image being strong, and, for that, making a pixel 
pitch detailed. 

[0008] However, according to the above-mentioned background technique in which the scanning line and a 
capacity line were wired lining up side-by-side in the image display field, the non-opening field of each 
pixel which can wire the scanning line and a capacity line becomes narrow with a raise in the numerical 
aperture of a pixel [ pitch minutely in this way ]. For this reason, there is a trouble that it becomes difficult 
to give sufficient conductivity for to make the storage capacitance of sufficient magnitude, the scanning line, 
or a capacity line, so that detailed-ization of a pixel pitch progresses. And if sufficient storage capacitance is 
not obtained or sufficient conductivity for the scanning line or a capacity line is not acquired, finally, the 
cross talk and ghost in a display image will increase, and the trouble of carrying out image quality 
degradation will arise. That is, there is a trouble with solution difficult for the improvement in image quality 
that such image quality degradation actualizes with a raise in the numerical aperture of a pitch minutely 
pixel. 

[0009] Then, these people replaced with arranging the scanning line and a capacity line lining up side-by- 
side, did the laminating of the capacity line through the insulator layer on the scanning line, and proposed 
the electro-optic device which had the structure which makes storage capacitance in three dimensions above 
the scanning line. Storage capacitance can be increased relatively, extending the opening field of each pixel 
according to this structure, attaining high numerical aperture-ization which is the pixel of a detailed pitch, 
since conductivity sufficient by securing sufficient line breadth for the scanning line or a capacity line can 
be given, a cross talk and a ghost can be prevented and improvement in image quality can be aimed at. 
[0010] However, when it was going to adopt this structure, there was a trouble of the following [ the field of 
the above-mentioned hydrogen treating ]. If a hydrogen treating is carried out before the process which this 
heat joins when there is a process at which heat about 500 degrees C or more joins a substrate, in case 
storage capacitance is formed, the hydrogen omission by heat will arise, and the effectiveness of the 
hydrogen treating performed with much trouble will not be demonstrated, but TFT properties, such as a fall 
of mobility and increase of leakage current, will change. Moreover, if heat of this level is repeatedly added 
even if it is the process which only about 300-degree C heat joins, a TFT property will change gradually. 
From this, after a hydrogen treating forms storage capacitance, it is necessary to perform it. 
[001 1] However, although a metal membrane is well used as an electrode material which constitutes storage 
capacitance, since the metal membrane has the property which generally cannot penetrate hydrogen easily, if 
a metal membrane is above TFT, a hydrogen atom cannot reach even to the polish recon film of TFT. 
Therefore, the polish recon film will not fully be hydrogenated but change of the component property 
resulting from a crystal defect will fully be improved. 

[0012] Although explained above as a trouble at the time of carrying out the laminating of the storage 
capacitance above the scanning line, when the light-shielding film which prevents that incidence of the light 
is carried out to the channel field of TFT irrespective of this structure was formed above TFT, it had the 
problem of the same kind that the polish recon film could not fully hydrogenate by existence of this light- 
shielding film. 

[0013] This invention is made in order to solve an above-mentioned trouble, even if various electric 
conduction film exists above TFT, it can perform the hydrogen treating of a silicone film convenient, and it 
aims at offering the substrate for electro-optic devices which can aim at the property improvement of TFT, 
and its manufacture approach. Moreover, it aims at offering the high-definition electro-optic device 
equipped with this substrate for electro-optic devices, and its manufacture approach. Furthermore, it aims at 
offering electronic equipment equipped with this electro-optic device. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the component substrate 
for electro-optic devices of this invention Two or more scanning line and two or more data lines which 
constituted one substrate of the substrates of the pair of the electro-optic device with which it comes to pinch 
an opto electronics material, and were formed in the shape of a matrix between the substrates of a pair, It is 
the component substrate for electro-optic devices which has the thin film transistor connected to the 
scanning line and the data line, and the pixel electrode connected to the thin film transistor. It is 
characterized by preparing opening the field of a thin film transistor which hits some upper parts of a 
channel field at least carried out [ opening ] opening to the electric conduction film of any one layer at least 
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among the electric conduction film by which the laminating was carried out above the thin film transistor. 
[0015] Since opening the field which hits the electric conduction film of any one layer at least among the 
electric conduction film of the TFT upper part in a part of channel field carried out [ opening ] opening is 
prepared according to the component substrate for electro-optic devices of this invention, a hydrogen atom 
arrives at the channel field of TFT through this opening, and since hydrogenation of the channel field of a 
semi-conductor layer where the property change by the crystal defect appears most notably is fully made, a 
TFT property is fully improvable. 

[0016] Moreover, when two or more electric conduction film exists, whether opening is prepared in which 
electric conduction film should just choose suitably with the hydrogen permeability of the electric 
conduction film. Although a doped polysilicon film, a metal membrane, the metal silicide film, the polycide 
film, etc. are well used for this kind of component substrate as electric conduction film, a doped polysilicon 
film is film which is comparatively easy to penetrate hydrogen, and a metal membrane, the metal silicide 
film, the polycide film, etc. are film which cannot penetrate hydrogen easily. Therefore, what is necessary is 
just to decide whether prepare opening in each film in a component substrate according to the class of 
electric conduction film chosen from other factors, such as conductivity and protection- from-light nature. In 
addition, on these specifications, the film which cannot penetrate hydrogen, such as "hydrogen permeability 
film", a call, a metal membrane and the metal silicide film, and polycide film, for the film which is easy to 
penetrate hydrogen like a doped polysilicon for convenience easily is called the "hydrogen non-permeability 
film." 

[0017] In the configuration of above-mentioned this invention, it is desirable to prepare the film which has 
protection-from-light nature above said opening. 

[001 8] In this invention, opening is prepared in the electric conduction film of the part equivalent to the 
channel field of the TFT upper part. Since optical leakage current will arise if light carries out incidence to 
this part while it is the part where the effectiveness of a hydrogen treating is the largest, a channel field is 
also the part which wants to intercept light most. However, in this invention, if the film which has 
protection-from-light nature is prepared above opening so that this part may be covered since opening is 
prepared in this part, it can prevent that incidence of the light is carried out to the channel field of TFT, and 
the bad influence of optical leakage current can be stopped. 

[0019] For example, the data line can be operated among the components of a component substrate as film 
which has said protection-from-light nature. 

[0020] Although a metal membrane is well used as a component of the data line, though opening was 
formed in other electric conduction film between TFT and the data line when arranging the data line above 
the channel field of TFT in that case, the channel field of TFT can be shaded with the data line. Therefore, 
not using other light-shielding films for shading opening, a manufacture process does not become 
complicated. 

[0021] The storage capacitance which has the pixel potential side capacity electrode which is electrically 
connected to a pixel electrode besides the component of the above-mentioned component substrate, and is 
made into pixel electrode potential, and the fixed potential side capacity electrode which opposite 
arrangement is carried out with a pixel potential side capacity electrode through a dielectric film, and is 
made into fixed potential may be added. And what is necessary is just to prepare said opening in one of 
electrodes, even if there are few pixel potential side capacity electrodes and fixed potential side capacity 
electrodes when the laminating of the storage capacitance is carried out above the scanning line. 
[0022] Storage capacitance can be increased relatively, extending the opening field of each pixel, since the 
laminating of the storage capacitance is carried out above the scanning line according to this configuration, 
attaining high numerical aperture-ization which is the pixel of a detailed pitch, since conductivity sufficient 
by securing sufficient line breadth for the scanning line or a capacity line can be given, a cross talk and a 
ghost can be prevented and improvement in image quality can be aimed at. By opening having been 
prepared in the pixel potential side capacity electrode or the fixed potential side capacity electrode at it and 
coincidence, since hydrogenation of the channel field of a semi-conductor layer is fully made even if it is 
after storage capacitance formation, a TFT property is fully improvable. 

[0023] Said opening may be prepared in the electrode located in the bottom among a pixel potential side 
capacity electrode and a fixed potential side capacity electrode. In that case, the film of hydrogen 
nontransparent nature can be used as a component of an upper electrode. On the contrary, said opening may 
be prepared in the electrode located in the bottom. In that case, the film of hydrogen nontransparent nature 
can be used as a component of a lower electrode. Moreover, said opening may be prepared for the both sides 
of a pixel potential side capacity electrode and a fixed potential side capacity electrode. In that case, the film 
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of hydrogen nontransparent nature can be used for both electrodes. Conversely, as long as it says, the 
electrode of the side which does not prepare opening may be constituted from film of hydrogen 
permeability, but even when using the film of hydrogen permeability, the effectiveness of hydrogenation can 
be raised more by preparing opening. 

[0024] Moreover, the configuration which carries out the laminating of the fixed potential side capacity 
electrode between the scanning line and a pixel potential side capacity electrode in the cross-section 
structure of the component substrate concerned is employable. 

[0025] According to this configuration, between the pixel potential side capacity electrodes and the scanning 
lines which are made into pixel electrode potential Since the laminating of the fixed potential side capacity 
electrode made into fixed potential is carried out, the potential fluctuation in a pixel potential side capacity 
electrode Having a bad influence on the scanning line by capacity coupling (the potential fluctuation in the 
scanning line having a bad influence on a pixel potential side capacity electrode by capacity coupling 
further) is lost. Since image quality degradation by adoption of the structure of building the storage 
capacitance concerned in piles to the scanning line can be reduced, it is advantageous. 
[0026] However, a pixel potential side capacity electrode is able to adopt the structure by which a 
laminating is carried out to the side near [ electrode / fixed potential side capacity ] the scanning line. In this 
case, if the thickness of the interlayer insulation film which intervenes between a pixel potential side 
capacity electrode and the scanning line is set up more thickly than constant value, reduction will become 
possible in practical semantics about the bad influence by capacity coupling between both. Namely, what is 
necessary is just to set up the thickness of the interlayer insulation film between both so that it may be made 
small [ to extent which can disregard capacity coupling between both on an equipment specification 
according to simulation etc. ] experimentally and experientially in this case. 

[0027] Moreover, the configuration which carries out the laminating of the fixed potential side capacity 
electrode between the data line and a pixel potential side capacity electrode in the cross-section structure of 
the component substrate concerned is also employable. 

[0028] According to this configuration, between the pixel potential side capacity electrodes and the data 
lines which are made into pixel electrode potential Since the laminating of the fixed potential side capacity 
electrode made into fixed potential is carried out, the potential fluctuation in a pixel potential side capacity 
electrode Having a bad influence on the data line by capacity coupling (the potential fluctuation in the data 
line having a bad influence on a pixel potential side capacity electrode by capacity coupling further) is lost. 
Since image quality degradation by adoption of the structure of building the storage capacitance concerned 
in piles to the data line can be reduced, it is advantageous. And since laminating formation of the storage 
capacitance is carried out also to the field which laps not only with a field but with the data line which laps 
with the scanning line according to this configuration, much more increase of storage capacitance can be 
aimed at. 

[0029] However, a pixel potential side capacity electrode is able to adopt the structure by which a 
laminating is carried out to the side near [ electrode / fixed potential side capacity ] the data line. In this 
case, if the thickness of the interlayer insulation film which intervenes between a pixel potential side 
capacity electrode and the data line is set up more thickly than constant value, reduction will become 
possible in practical semantics about the bad influence by capacity coupling between both. Namely, what is 
necessary is just to set up the thickness of the interlayer insulation film between both so that it may be made 
small [ to extent which can disregard capacity coupling between both on an equipment specification 
according to simulation etc. ] experimentally and experientially in this case. 

[0030] In the configuration of the component substrate for electro-optic devices of this invention, one side 
of a pixel potential side capacity electrode and a fixed potential side capacity electrode can be constituted 
from an electrode of the pair which pinches another side from the upper and lower sides, and can also be 
considered as the configuration of the electrodes of three layers in all which prepares opening in the 
electrode of any one layer at least. 

[003 1 ] According to this configuration, since it consists of an electrode of the pair which pinches another 
side from the upper and lower sides, either a pixel potential side capacity electrode or a fixed potential side 
capacity electrode becomes possible [ building big storage capacitance with the same area on a substrate ]. 
[0032] It is desirable to constitute a fixed potential side capacity electrode from an electrode of the pair 
which pinches a pixel potential side capacity electrode from the upper and lower sides especially. 
[0033] According to this configuration, the pixel potential side capacity electrode made into pixel electrode 
potential Since it is pinched from the upper and lower sides with the electrode of the pair which constitutes 
the fixed potential side capacity electrode made into fixed potential The potential fluctuation in a pixel 
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potential side capacity electrode has a bad influence on other scanning lines and data lines by capacity 
coupling (further). Since what the potential fluctuation in the scanning line or the data line has a bad 
influence for on a pixel potential side capacity electrode by capacity coupling can reduce image quality 
degradation by adoption of the structure of it being lost and building the storage capacitance concerned in 
piles to the scanning line, it is advantageous. 

[0034] Moreover, in the configuration of this invention, while both constituting a pixel potential side 
capacity electrode and a fixed potential side capacity electrode from island-shape electric conduction film, it 
can be located in the lower layer of a thin film transistor, a channel field can be seen from a substrate side at 
least, the lower layer light-shielding film of wrap conductivity can be prepared, and the configuration which 
connects a fixed potential side capacity electrode with a lower layer light-shielding film electrically can be 
adopted. 

[0035] According to this configuration, a lower layer light-shielding film can function also as wiring which 
supplies fixed potential to a fixed potential side capacity electrode in addition to an original protection-from- 
light function, and can make a fixed potential side capacity electrode fixed potential certainly for every 
pixel. 

[0036] The pixel potential side capacity electrode which other component substrates for electro-optic 
devices of this invention are electrically connected to a pixel electrode, and is made into pixel electrode 
potential, The laminating of the storage capacitance which comes to have the fixed potential side capacity 
electrode which opposite arrangement is carried out with a pixel potential side capacity electrode through a 
dielectric film, and is made into fixed potential is carried out above the data line, and it is characterized by 
the thing of a pixel potential side capacity electrode and a fixed potential side capacity electrode for which 
opening was prepared in one of electrodes at least. In this case, the reliance of a pixel potential side capacity 
electrode is also good by the island-shape electric conduction film placed between a thin film transistor and 
pixel inter-electrode. 

[0037] Storage capacitance can be increased relatively, extending the opening field of each pixel, since the 
laminating of the storage capacitance is carried out above the data line according to this configuration, 
attaining high numerical aperture-ization which is the pixel of a detailed pitch, since conductivity sufficient 
by securing sufficient line breadth for the scanning line or a capacity line can be given, a cross talk and a 
ghost can be prevented and improvement in image quality can be aimed at. Since hydrogenation of the 
channel field of a semi-conductor layer is fully made by opening having been prepared in the pixel potential 
side capacity electrode or the fixed potential side capacity electrode at it and coincidence, a TFT property is 
fully improvable. 

[0038] Moreover, this invention can also apply the configuration which prepares opening to this upper light- 
shielding film, when the upper light-shielding film is prepared above a thin film transistor besides [ which 
prepares opening in the pixel potential side capacity electrode which constitutes the storage capacitance 
mentioned above or a fixed potential side capacity electrode ] a configuration. 

[0039] Also in this configuration, since a hydrogen atom arrives at the channel field of TFT through opening 
of the upper light-shielding film and hydrogenation of the channel field of a semi-conductor layer with the 
most remarkable property degradation by the crystal defect is fully made, a TFT property is fully 
improvable. 

[0040] As a concrete gestalt of said opening, you may be the hole formed in the electric conduction film, 
and may be notching formed in the electric conduction film. 

[0041] Moreover, when said thin film transistor is the so-called thin film transistor of the LDD (Lightly 
Doped Drain) structure where the low concentration impurity diffusion field was prepared, respectively 
between a channel field and a source field and between the channel field and the drain field, improvement in 
a TFT property, such as reduction of leakage current and improvement in pressure-proofing between source- 
drains, can be aimed at by having adopted LDD structure. 

[0042] When using this kind of thin film transistor, it is desirable to locate the edge of the direction of 
channel length of said opening outside the boundary of a channel field and a low concentration impurity 
diffusion field. 

[0043] Generally, in a channel field and a low concentration impurity diffusion field, since the band gap of 
the component of each field is large, there is a possibility that the effect of a crystal defect may become 
larger than other parts. However, since the crystal defect which exists in the part of the boundary of a 
channel field and a low concentration impurity diffusion field can be hydrogenated according to this 
configuration, leakage current can fully be reduced. 

[0044] Moreover, if the edge of the direction of channel length of said opening is extended outside a low 
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concentration impurity diffusion field, since the crystal defect which exists in a low concentration impurity 
diffusion field can also be hydrogenated, leakage current can more fully be reduced. 
[0045] Furthermore, if the edge of the direction of channel length of said opening is extended outside a 
source field or a drain field, since the crystal defect which exists in a source field or a drain field can also be 
hydrogenated, in addition to reduction of leakage current, the sheet resistance of a semi-conductor layer and 
contact resistance can be reduced. 

[0046] Moreover, also about the channel width direction of said opening, if a verge of opening is located 
outside the edge of a channel field, hydrogenation will more fully be made and the effectiveness of leakage 
current reduction will increase. 

[0047] The electro-optic device of this invention carries out opposite arrangement of the component 
substrate for electro-optic devices and opposite substrate of above-mentioned this invention, and is 
characterized by coming to pinch an opto electronics material among these substrates. 

[0048] According to the electro-optic device of this invention, the high electro-optic device of image quality 
can be obtained by having had the component substrate for electro-optic devices of above-mentioned this 
invention. 

[0049] Since opening is in the electric conduction film of the part equivalent to the channel field of the TFT 
upper part in the component substrate for electro-optic devices of this invention as mentioned above, a 
possibility that light may carry out incidence is in a channel field. Then, if a light-shielding film will be 
prepared in the field which hits above the thin film transistor on an opposite substrate even if there is no film 
which shades this part in a component substrate side, it can prevent that incidence of the light is carried out 
to TFT, and the bad influence of optical leakage current can be stopped. 

[0050] The manufacture approach of the component substrate for electro-optic devices of this invention Two 
or more scanning line and two or more data lines which constituted one substrate of the substrates of said 
pair of the electro-optic device with which it comes to pinch an opto electronics material, and were formed 
in the shape of a matrix between the substrates of a pair, The process which is the manufacture approach of 
the component substrate for electro-optic devices of having the thin film transistor connected to the scanning 
line and the data line, and the pixel electrode connected to the thin film transistor, and forms a thin film 
transistor and the scanning line on a substrate, The pixel potential side capacity electrode which is 
electrically connected to a pixel electrode and is made into pixel electrode potential above a thin film 
transistor, It comes to have the fixed potential side capacity electrode which opposite arrangement is carried 
out with a pixel potential side capacity electrode through a dielectric film, and is made into fixed potential. 
The process at which the field of a thin film transistor which hits some upper parts of a channel field at least 
forms in one of electrodes at least the storage capacitance which prepared opening of a pixel potential side 
capacity electrode and a fixed potential side capacity electrode which carried out opening through an 
insulator layer, It is characterized by having the process of a thin film transistor which performs the 
hydrogen treating of a channel field at least. 

[005 1 ] Since according to the manufacture approach of the component substrate for electro-optic devices of 
this invention a hydrogen atom can arrive at the channel field of TFT and can hydrogenate the channel field 
of a semi-conductor layer convenient through opening of a pixel potential side capacity electrode and a fixed 
potential side capacity electrode prepared in one of electrodes at least, the component substrate for electro- 
optic devices of above-mentioned this invention excellent in the TFT property is realizable. 
[0052] Moreover, after performing a hydrogen treating, it is desirable to form the data line which consists of 
film which has protection- from-light nature so that the upper part of said opening may be covered. 
[0053] Though opening was formed in other electric conduction film between TFT and the data line 
according to this configuration, the channel field of TFT can be shaded with the data line. Therefore, not 
using other light-shielding films for shading opening, a manufacture process does not become complicated. 
[0054] It is desirable to form the near electrode with which opening is not prepared among the pixel 
potential side capacity electrode and the fixed potential side capacity electrode by the film of hydrogen 
permeability, and to form the near electrode with which opening was prepared by the film of hydrogen 
nontransparent nature. Or when the near electrode with which opening is not prepared is formed by the film 
of hydrogen nontransparent nature, it is desirable to perform a hydrogen treating on the preceding paragraph 
story which forms the hydrogen non-permeability film as sequence of a process. However, even if it 
performs a hydrogen treating later in fact, a certain amount of hydrogenation advances by diffusion from a 
pattern perimeter. 

[0055] Moreover, the manufacture approach of the electro-optic device of this invention is characterized by 
having the process which the process which manufactures the component substrate for electro-optic devices 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/12/2006 



JP,2002-094072,A [DETAILED DESCRIPTION] 



Page 7 of 32 



using the manufacture approach of the component substrate for electro-optic devices of above-mentioned 
this invention, and the component substrate for electro-optic devices and an opposite substrate are opened 
[ process ], and predetermined spacing is stuck [ process ], and makes an opto electronics material pinch 
between a ****** process, and the component substrate for these electro-optic devices and an opposite 
substrate. 

[0056] According to this approach, the high-definition electro-optic device concerning this invention can be 
manufactured easily. 

[0057] The electronic equipment of this invention is characterized by having the electro-optic device of 
above-mentioned this invention. According to this invention, the electronic equipment which has a high- 
definition display is realizable. 
[0058] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. Each following operation gestalt applies the electro-optic device of this invention to liquid crystal 
equipment. 

[0059] The configuration of the electro-optic device in the 1st operation gestalt of [1st operation gestalt] this 
invention is explained with reference to drawing 3 from drawing 1 . Drawing 1 is equal circuits, such as 
various components in two or more pixels formed in the shape of [ which constitutes the image display field 
of an electro-optic device ] a matrix, and wiring. The top view of two or more pixel groups where the TFT 
array substrate with which, as for drawing 2 , the data line, the scanning line, a pixel electrode, etc. were 
formed adjoins each other, and drawing 3 are the enlarged drawings of a TFT part, and drawing 4 is the A- 
A' sectional view of drawing 2 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each class 
or every each part material in all the following drawings. 

[0060] In drawing 1 , TFT30 for two or more pixels formed in the shape of [ which constitutes the image 
display field of the electro-optic device in this operation gestalt ] a matrix to control pixel electrode 9a and 
the pixel electrode 9a concerned is formed, and data-line 6a to which a picture signal is supplied is 
electrically connected to the source concerned of TFT30. The picture signals SI, S2, — , Sn written in data- 
line 6a may be supplied to line sequential, and you may make it supply them to this order for every group to 
two or more data-line 6a which adjoin each other. Moreover, scanning-line 3a is electrically connected to 
the gate of TFT30, and it consists of predetermined timing so that the scan signals Gl, G2, — , Gm may be 
impressed to scanning-line 3 a in pulse line sequential at this order. It connects with the drain of TFT30 
electrically, and pixel electrode 9a writes in the picture signals SI, S2, — , Sn supplied from data-line 6a in 
TFT30 which is a switching element when only a fixed period closes the switch to predetermined timing. 
Fixed period maintenance of the picture signals SI, S2, — , Sn of the predetermined level written in liquid 
crystal as an example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. According to the electrical potential difference impressed 
when it was in no MARI White mode, the amount of transmitted lights of incident light decreases, if it is in 
NOMA reeve rack mode, according to the impressed electrical potential difference, the amount of 
transmitted lights of incident light will increase, and light with the contrast according to a picture signal will 
carry out outgoing radiation from an electro-optic device as a whole. Here, in order to prevent the held 
picture signal leaking, storage capacitance 70 is added to the liquid crystal capacity and juxtaposition which 
are formed between pixel electrode 9a and a counterelectrode. Storage capacitance 70 is formed through the 
dielectric film between the drain of TFT30, and the capacity line 300 which supplies constant potential. 
[0061] In drawing 2 and drawing 3 , on the TFT array substrate (component substrate for electro-optic 
devices) of an electro-optic device, two or more transparent pixel electrode 9a (the profile is shown by 
dotted-line section 9a') is prepared in the shape of a matrix, and data-line 6a and scanning-line 3 a are 
prepared respectively along the boundary of pixel electrode 9a in every direction. 

[0062] Moreover, scanning-line 3 a is arranged so that the bottom of drawing Nakamigi may counter channel 
field la' shown in the slash field of** among semi-conductor layer la, and scanning-line 3a functions as a 
gate electrode. Thus, TFT30 for pixel switching by which opposite arrangement of the scanning-line 3 a was 
carried out as a gate electrode is formed in the crossing part of scanning-line 3a and data-line 6a at channel 
field 1 a f , respectively. 

[0063] With this operation gestalt, the capacity line 300 (fixed potential side capacity electrode) is formed in 
the formation field of scanning-line 3 a in piles, as the thick wire in drawing showed. Among the main track 
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section extended along with scanning-line 3a, and drawing 2 and drawing 3 , the lobe projected up along 
with data-line 6a, respectively from the each place which intersects data-line 6a, and the part corresponding 
to a contact hole 84 were slightly narrow, and were narrow, and the capacity line 300 is more specifically 
equipped with the section. The capacity line 300 consists of electric conduction film of hydrogen 
nontransparent nature, such as multilayers which carried out the laminating of a metal simple substance, an 
alloy, metal silicide, a polycide, and these, containing at least one of refractory metals, such as Ti (titanium), 
Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb (lead). 

[0064] As shown in drawing 2 - drawing 4 , data-line 6a is electrically connected to Id of high concentration 
source fields by relaying the junction layer 303 among semi-conductor layer la which consists of polish 
recon film through contact holes 81 and 82. On the other hand, pixel electrode 9a is electrically connected to 
high concentration drain field le among semi-conductor layer la through contact holes 83 and 84 by using 
the capacity electrode 302 (a pixel potential side capacity electrode, drawing 2 , and the dashed line in 
drawing 3 showing) which consists of the same film as the junction layer 303 as a junction layer. 
[0065] Thus, avoiding the technical difficulty which connects between both in one contact hole, even if the 
distance between layers between pixel electrode 9a and semi-conductor layer la which constitutes TFT30 is 
long to about lOOOnm by using the capacity electrode 302 as a junction layer, between both can be 
connected comparatively good in two in-series contact holes 83 and 84 of a minor diameter, and it becomes 
possible to raise a pixel numerical aperture. If such a junction layer is used especially, etching at the time of 
contact hole puncturing will run, and it will be useful also to prevention. Between both is comparatively 
connectable good in two in-series contact holes 81 and 82 of a minor diameter, avoiding the technical 
difficulty which connects between both in one contact hole, even if similarly the distance between layers 
between data-line 6a and semi-conductor layer la which constitutes TFT30 is long by using the junction 
layer 303. In the case of the gestalt of this operation, the capacity electrode 302 and the junction layer 303 
consist of electric conduction film of hydrogen permeability like a doped polysilicon film. Thickness of the 
capacity electrode 302 and the junction layer 303 is set to about 50-500nm. 

[0066] the field which laps with field and data-line 6a which sees superficially and laps with scanning-line 
3a by carrying out opposite arrangement of the capacity electrode 302 and the capacity line 300 through a 
dielectric film 301 as shown in drawing 2 - drawing 4 — storage capacitance 70 (refer to drawing 1 ) — an 
example — storage capacitance 70-1 is built. 

[0067] That is, under the field of data-line 6a, the capacity line 300 has the lobe projected so that the 
capacity electrode 302 may be covered, and is formed in the shape of a ctenidium while it is prolonged so 
that scanning-line 3 a may be covered. The capacity electrode 302 forms the island-shape capacity electrode 
of the shape of L character which one side is prolonged from the intersection of scanning-line 3 a and data- 
line 6a along with the lobe of the capacity line 300 under the field of data-line 6a, and is prolonged to near 
[ which adjoins along with the capacity line 300 which has another side on the field of scanning-line 3a ] the 
data-line 6a. And storage capacitance 70-1 is formed in the field in which the L character-like capacity 
electrode 302 laps with the capacity line 300 through a dielectric film 301 . 

[0068] It connects with pixel electrode 9a in the contact hole 84 (connecting with high concentration drain 
field le in the contact hole 83 at coincidence), and let the capacity electrode 302 which is one capacity 
electrode of storage capacitance 70-1 be pixel electrode potential. 

[0069] It is installed in the perimeter from the image display field where pixel electrode 9a has been 
arranged, it connects with the constant source of potential electrically, and let the capacity line 300 
containing the capacity electrode of another side of storage capacitance 70-1 be fixed potential. The constant 
source of potential of a positive supply or a negative supply supplied to the data-line drive circuit (it 
mentions later) which controls the sampling circuit which supplies the scanning-line drive circuit (it 
mentions later) and picture signal for supplying the scan signal for driving TFT30 to scanning-line 3a as a 
constant source of potential to data-line 6a is sufficient, and the constant potential supplied to an opposite 
substrate is also available. 

[0070] In the gestalt of this operation, opening 300a is prepared in the field which hits the capacity line 300 
above channel field la' (it mentions later) of TFT30. This opening 300a is a hole which penetrates the 
capacity line 300 in the direction of thickness, as shown in drawing 3 , the edge of the direction of channel 
length of opening 300a (sense of the arrow head shown with Sign L) is located in the interior of channel 
field 1 a 1 , and the edge of the channel width direction (sense of the arrow head shown with Sign W) is 
located in the outside of channel field la\ That is, in the example of the gestalt of this operation, opening 
300a carries out opening of a part of channel field la'. 

[0071] The dielectric film 301 of storage capacitance 70-1 consists of oxidation silicone films, such as 
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comparatively thin HTO film (high-temperature-oxidation silicone film) of about 5-200nm of thickness, and 
LTO film (low-temperature-oxidation silicone film), or a silicon nitride film. As long as the dependability of 
thickness is fully acquired from a viewpoint which increases storage capacitance 70-1, a dielectric film 301 
is so good that it is thin. 

[0072] As shown in drawing 4 , the electro-optic device is equipped with the transparent TFT array substrate 
10 and the transparent opposite substrate 20 by which opposite arrangement is carried out at this. The TFT 
array substrate 10 consists of for example, a quartz substrate, a glass substrate, and a silicon substrate, and 
the opposite substrate 20 consists of a glass substrate or a quartz substrate. Pixel electrode 9a is prepared in 
the TFT array substrate 1 0, and the orientation film 1 6 with which predetermined orientation processing of 
rubbing processing etc. was performed is formed in the bottom. Pixel electrode 9a consists of transparent 
conductive film, such as for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 
consists of organic film, such as for example, polyimide film. 

[0073] On the other hand, the counterelectrode 21 is formed in the opposite substrate 20 over the whole 
surface, and the orientation film 22 with which predetermined orientation processing of rubbing processing 
etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent conductive film, 
such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, such as polyimide 
film. 

[0074] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed in 
the location which adjoins each pixel electrode 9a at the TFT array substrate 10. 

[0075] You may make it form a light-shielding film 23, as further shown in the opposite substrate 20 at 
drawing 4 . By taking such a configuration, incident light does not invade into channel field la' of semi- 
conductor layer la of TFT30 for pixel switching, low concentration source field lb, and low concentration 
drain field 1 c from the opposite substrate 20 side, furthermore, the field where incident light is irradiated to 
a light-shielding film 23 — high — it serves to prevent the temperature rise of an electro-optic device by 
forming by the film [****]. 

[0076] Moreover, with this operation gestalt, although the capacity line 300 is the film of protection-from- 
light nature, such as a refractory metal, metal silicide, and a polycide, while the capacity electrode 302 
located in the channel field la' upper part of TFT30 is formed by the doped polysilicon and light is 
penetrated to some extent, opening 300a is formed. However, data-line 6a is arranged above storage 
capacitance 70-1, and since it is the data line with which this consists of film of protection-from-light nature, 
such as aluminum film, it has composition in which light does not carry out incidence to channel field 1 a' of 
TFT30. 

[0077] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 which 
have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid crystal which 
is an example of electrooptic material is enclosed with the space surrounded by the below-mentioned 
sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a predetermined 
orientation condition with the orientation film 16 and 22 in the condition that the electric field from pixel 
electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal which mixed the 
pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a photo-setting resin or 
thermosetting resin in order that a sealant may stick the TFT array substrate 1 0 and the opposite substrate 20 
around those, and gap material (not shown), such as glass fiber for making distance between both substrates 
into a predetermined value or a glass bead, is mixed. 

[0078] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel switching. 
The substrate insulator layer 12 has the function to prevent change of the property of TFT30 for pixel 
switching with the dry area at the time of polish of the front face of the TFT array substrate 1 0, the dirt 
which remains after washing, by being formed all over the TFT array substrate 10. 

[0079] In drawing 4 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
la' of semi-conductor layer la in which a channel is formed of the electric field from scanning-line 3a and 
concerned scanning-line 3 a, The insulator layer 2, data-line 6a containing the gate dielectric film with which 
scanning-line 3a and semi-conductor layer la are insulated, Id list of high concentration source fields of low 
concentration source field lb (low concentration impurity diffused layer) of semi-conductor layer la and 
low concentration drain field 1c (low concentration impurity diffused layer), and semi-conductor layer la is 
equipped with high concentration drain field le. Trunk connection of the one to which it corresponds of two 
or more pixel electrode 9a is carried out to high concentration drain field le with the capacity (it functions 
also as capacity electrode) electrode 302 through contact holes 83 and 84. Moreover, on scanning-line 3a, 
the 1st interlayer insulation film 311 with which the contact hole 83 which leads to the contact hole 82 and 
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high concentration drain field le which lead to Id of high concentration source fields was formed 
respectively is formed. 

[0080] On the capacity line 300, the 2nd interlayer insulation film 312 with which the contact hole 84 which 
leads to the contact hole 81 and the capacity electrode 302 which lead to the junction layer 303 was formed 
respectively is formed. 

[0081] Data-line 6a is formed on the 2nd interlayer insulation film 312, and the 3rd interlayer insulation film 
7 with which the contact hole 84 to the capacity electrode 302 was formed is further formed on these. The 
above-mentioned pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 7 
constituted in this way. 

[0082] Hereafter, the manufacture approach of the electro-optic device of the gestalt this operation, 
especially the manufacture approach of a TFT array substrate are explained using drawing 64 . In addition, 
drawing 64 is process drawing in which making each class by the side of the TFT array substrate 1 0 in each 
process correspond to the A-A' cross section of drawing 2 like drawing 4 , and showing it. 
[0083] First, as shown in the process (1) of drawing 64 , substrates, such as a quartz substrate, hard glass, 
and a silicon substrate, are prepared. Next, for example, the substrate insulator layer 12 which consists of 
silicate glass film, such as NSG, PSG, BSG, and BPSG, or a silicon nitride film, an oxidation silicone film, 
etc. with ordinary pressure or a reduced pressure CVD method is formed. 

[0084] Next, the amorphous silicon film is formed with a reduced pressure CVD method etc. on the 
substrate insulator layer 12. Then, in nitrogen-gas-atmosphere mind, by performing heat treatment of about 
1-10 hours at about 600-700 degrees C, solid phase growth of the polish recon film is carried out until it 
becomes about 50-200nm thickness. As an approach of carrying out solid phase growth, heat treatment 
using RTA (Rapid Thermal Anneal) is sufficient, and an excimer laser etc. may be used. In addition, the 
polish recon film may be formed directly, without passing through the amorphous silicon film. 
[0085] Next, semi-conductor layer la which has a predetermined pattern is formed by carrying out 
patterning of the above-mentioned polish recon film according to a photolithography process and an etching 
process. Next, by oxidizing thermally semi-conductor layer la which constitutes TFT30 at the temperature 
of about 900-1300 degrees C, the thermal oxidation silicone film of about 30nm comparatively thin 
thickness is formed, the insulator layer which consists of a high-temperature-oxidation silicone film (HTO 
film) or a silicon nitride film with a reduced pressure CVD method etc. is further deposited on about 50nm 
comparatively thin thickness, and the gate dielectric film 2 with multilayer structure of TFT30 is formed. 
Consequently, the thickness of gate dielectric film 2 is set to about about 10-150nm. 

[0086] Next, the polish recon film is deposited with a reduced pressure CVD method etc., thermal diffusion 
of Lynn (P) is carried out further, and the polish recon film is electric-conduction-ized. About 100-500nm of 
thickness of the polish recon film is preferably deposited on about 300nm, for example. 
[0087] Next, a photolithography process, an etching process, etc. perform patterning of the polish recon 
film, and scanning-line 3a of a predetermined pattern is formed. 

[0088] next, in order to form low concentration source field lb and low concentration drain field lc in a 
semi-conductor layer first, the impurity of V group elements, such as P, is doped by low concentration by 
using as a mask the gate electrode which is a part of scanning-line 3 a (for example, P ion — the dose of 
1x1013 to 3x101 3-/cm2). Thereby, the semi-conductor layer under scanning-line 3a becomes channel field 
la'. 

[0089] next, in order to form Id of high concentration source fields and high concentration drain field le 
which constitute TFT30, after forming a resist mask with wide width of face on scanning-line 3a rather than 
scanning-line 3a, similarly the impurity of V group elements, such as P, is doped by high concentration (for 
example, P ion » the dose of 1x1015 to 3x101 5-/cm2). 

[0090] Next, the 1 st interlayer insulation film 3 1 1 which consists of HTO film or a silicon nitride film by the 
reduced pressure CVD method, a plasma-CVD method, etc. is deposited on scanning-line 3a and gate 
dielectric film 2 at about 10-200nm thickness. 

[0091] Next, as shown in the process (2) of drawing 64 , the contact holes 82 and 83 for carrying out 
electrical installation of the storage capacitance 302 and high concentration drain field le which are formed 
by the junction layer 303, Id of high concentration source fields, and Ushiro who form later, respectively are 
formed by dry etching, such as reactive ion etching and reactant ion beam etching. Or wet etching 
advantageous to preventing that a contact hole runs through a semi-conductor layer may be used together. 
[0092] Next, the junction layer 303 and storage capacitance 302 are formed by depositing a doped 
polysilicon film with a low voltage CVD method etc., forming the junction layer 303 and the resist mask 
corresponding to the pattern of storage capacitance 302 with photolithography the whole surface on an 
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interlayer insulation film 311, and etching a doped polysilicon film through a resist mask. 
[0093] Next, after forming the insulator layer used as the dielectric film 301 of storage capacitance, film, 
such as a refractory metal which serves as the capacity line 300 later, metal silicide, and a polycide, is 
formed by a spatter etc., patterning is carried out by photolithography and etching and the capacity line 300 
is formed. Under the present circumstances, in order to form opening 300a of the capacity line 300, what is 
necessary is just to prepare opening in the pattern of the photo mask used at a photolithography process 
beforehand, and it is not necessary to add [ as opposed to / especially / the usual manufacture process ] a 
process to it. 

[0094] Then, the 2nd interlayer insulation film 3 1 2 is formed using ordinary pressure or a reduced pressure 
CVD method so that the capacity line 300 may be covered. And a hydrogen treating is performed by 
exposing a substrate to the plasma in a hydrogen ambient atmosphere and under reduced pressure after that. 
Under the present circumstances, according to this operation gestalt, channel field la' of TFT30 can fully be 
hydrogenated that opening 300a was prepared in the capacity line 300, and by having used the polish recon 
film of hydrogen permeability for the capacity electrode 302. 

[0095] Next, as shown in the process (3) of drawing 64 , the contact hole 81 to data-line 6a formed in a 
degree is punctured to the 2nd interlayer insulation film 312. Next, after forming AL film by a spatter etc., 
data-line 6a is formed by carrying out patterning of the aluminum film by photolithography and etching. It is 
shaded by data-line 6a which the upper part of opening 300a of the capacity line 300 becomes from 
aluminum film which has protection-from-light nature by this. 

[0096] Next, the 3rd interlayer insulation film 7 is formed using ordinary pressure, a reduced pressure CVD 
method, or a plasma-CVD method so that a data-line 6a top may be covered. Next, the contact hole 84 for 
connecting electrically pixel electrode 9a and the capacity electrode 302 which are formed in a degree is 
formed by dry etching and wet etching, such as reactive ion etching and reactant ion beam etching. 
[0097] Next, on the 3rd interlayer insulation film 7, transparence electric conduction film, such as ITO film, 
is deposited on about 50-200nm thickness by sputtering etc., patterning of the transparence electric 
conduction film is further carried out by photolithography, etching, etc., and pixel electrode 9a is formed. 
Then, after applying the coating liquid of the orientation film of a polyimide system on pixel electrode 9a, 
the orientation film 1 6 is formed by performing rubbing processing in the predetermined direction so that it 
may have a predetermined pre tilt angle etc. The TFT array substrate 10 is completed according to the above 
process. 

[0098] On the other hand, although illustration of process drawing is omitted about the opposite substrate 
20, after preparing substrates, such as a glass substrate, first and carrying out sputtering of the chromium 
metal for the protection-from-light layer 23, it forms through a photolithography process and an etching 
process. In addition, the protection-from-light layer 23 may form others, carbon, and Ti, such as Cr, nickel, 
and aluminum, from ingredients, such as resin black distributed to the photoresist. [ metallic material ] Next, 
the common electrode 21 is formed all over the opposite substrate 20 by depositing transparence electric 
conduction film, such as ITO, on about 50-200nm thickness by sputtering etc. Furthermore, the orientation 
film 22 is formed all over the common electrode 21. 

[0099] The TFT array substrate 10 and the opposite substrate 20 with which each class was formed as 
mentioned above are made to counter finally, it arranges, and lamination and an empty eel are produced by 
the sealant. Subsequently, if liquid crystal 50 is enclosed in an empty eel, the electro-optic device of this 
operation gestalt will be completed. 

[0100] As explained above, according to this operation gestalt, so that the capacity line 300 and the capacity 
electrode 302 may be formed in scanning-line 3a or data-line 6a in piles in three dimensions on the TFT 
array substrate 10 Since projected the part along with data-line 6a, and the capacity line 300 was formed, 
while extending along the field of scanning-line 3a, the capacity electrode 302 was formed in the shape of L 
character along with the capacity line 300 and storage capacitance 70-1 was built There is no need of wiring 
scanning-line 3a lining up side-by-side in the capacity line 300, it is not necessary to extend the non-opening 
field which is each pixel, and big storage capacitance is obtained like the background technique mentioned 
above. Furthermore, also being able to form scanning-line 3 a and the capacity line 300 into low resistance, 
and attaining high numerical aperture-ization of a pitch minutely pixel especially by securing sufficient line 
breadth, the cross talk and ghost in a display image are reduced, and image quality can be improved. 
[0101] And even if it adopts the configuration which carries out the laminating of such storage capacitance 
70-1 on scanning-line 3a or data-line 6a Since opening 300a is prepared in the capacity line 300 currently 
formed by the film of hydrogen nontransparent nature among the electrodes which constitute storage 
capacitance 70-1 A hydrogen atom can reach channel field la 1 of TFT30 through opening 300a, even if it is 
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after storage capacitance formation, channel field 1 a' can fully be hydrogenated, and a TFT property can 
fully be improved. 

[0102] Moreover, since channel field la 1 of TFT30 can be shaded by data-line 6a in the case of the gestalt of 
this operation, not using other light-shielding films to shade channel field la 1 of TFT30 certainly, and for 
TFT array substrate 10 independent one shade opening 300a, a manufacture process does not become 
complicated. 

[0103] Moreover, especially with this operation gestalt, the capacity electrode 302 made into pixel electrode 
potential has adopted the structure by which a laminating is carried out to the side near [ line / 300 / which is 
made into fixed potential / capacity ] scanning-line 3a. For this reason, it is good to make thick to about 200- 
2000nm thickness of the 1st interlayer insulation film 311 which intervenes among capacity electrode 302 
and scanning-line 3 a. Thus, by stacking the 1st interlayer insulation film 311 comparatively thickly, the bad 
influence by the capacity electrode 302 and capacity coupling between scanning-line 3 a can be reduced in 
practical semantics. On the other hand, between the capacity electrodes 302 and data-line 6a which are made 
into pixel electrode potential, since the potential fluctuation in the capacity electrode 302 having a bad 
influence on data-line 6a by capacity coupling since the laminating of the capacity line 300 made into fixed 
potential is carried out, or the potential fluctuation in data-line 6a does not have a bad influence on the 
capacity electrode 302 (further pixel electrode 9a) by capacity coupling, it is advantageous. 
[0104] in addition, lower layer light-shielding film 1 la which contains a wrap part for TFT30 from the TFT 
array substrate 10 side (under [ in drawing 5 ]) as shown in drawing 5 — scanning-line 3a — meeting — the 
shape of a stripe — or along with scanning-line 3a and data-line 6a, you may form in the shape of a matrix. 
Such lower layer light-shielding film 1 1 a can shade the return light from the rear face and incident light 
study system of the TFT array substrate 10, and can prevent effectively that the property of TFT30 changes 
with optical pumping based on this light owing to the leakage current at the time of OFF of TFT30. Such a 
lower layer protection-from-light layer can be formed from the metal simple substance, the alloy, metal 
silicide, etc. and the polish recon film containing at least one of refractory metals, such as Ti, Cr, W, Ta, 
Mo, and Pb. Since especially the return light that consists of an incident light part which runs through prism 
etc. from other electro-optic devices in combining two or more electro-optic devices by the projector for the 
color displays of a double plate type etc. through prism etc. and constituting one optical system is powerful, 
it is very effective to prepare a lower layer light-shielding film in the TFT30 bottom in this way. It is good to 
install in the perimeter from an image display field, and to connect with the constant source of potential 
about such a lower layer light-shielding film as well as the capacity line 300. 

[0105] Although a level difference arises with this operation gestalt explained above to the field which met 
data-line 6a and scanning-line 3 a by carrying out the laminating of many conductive layers The TFT array 
substrate 10, the substrate insulator layer 12, the 1st interlayer insulation film 311, and the 2nd interlayer 
insulation film 312 are trenched. By embedding wiring and the TFT30 grade of data-line 6a etc., may 
perform flattening processing and The flattening processing concerned may be performed grinding the level 
difference of the top face of the 3rd interlayer insulation film 7 or the 2nd interlayer insulation film 312 by 
CMP (Chemical Mechanical Polishing) processing etc., or by forming in Taira and others using organic 
[ SOG ]. 

[0106] With this operation gestalt explained above, furthermore, TFT30 for pixel switching Although it has 
LDD structure as preferably shown in drawing 4 , may have the offset structure which does not drive an 
impurity into low concentration source field lb and low concentration drain field lc, and You may be TFT 
of the self aryne mold which drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a, and forms the high concentration source and a drain 
field in self align. Moreover, although considered as the single gate structure which has arranged one gate 
electrode of TFT30 for pixel switching among Id [ of high concentration source fields ], and high 
concentration drain field 1 e with this operation gestalt, two or more gate electrodes may be arranged among 
these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage current of a joint with a 
channel, the source, and a drain field can be prevented, and the current at the time of OFF can be reduced. 
[0107] In addition, various kinds of interlayer insulation films with which between [ various ] electric 
conduction film are insulated in the electro-optic device of each operation gestalt explained to the 1 st 
operation gestalt and the following By ordinary pressure, the reduced pressure CVD method, a plasma-CVD 
method, etc., for example, TEOS (tetrapod ethyl orthochromatic silicate) gas, What is necessary is just to 
constitute from silicate glass film, such as NSG (non doped silicate glass) and PSG (Lynn silicate glass), a 
silicon nitride film, an oxidation silicone film, etc. using TEB (tetrapod ethyl boat rate) gas etc. 
[0108] (The 2nd operation gestalt) Next, with reference to drawing 6 , the 2nd operation gestalt of the 
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electro-optic device of this invention is explained. Drawing 6 is an expansion top view which is the pixel of 
the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed here. 
The basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 
1 st operation gestalt, and the place where the gestalt of this operation differs from the 1 st operation gestalt is 
only the magnitude of opening prepared in the capacity line. Therefore, in drawing 6 , the same sign is given 
to drawing 3 and a common component, and the explanation is omitted. Moreover, since the same is said of 
cross-section structure, illustration is omitted. 

[0109] the — one — operation — a gestalt — ****-- capacity — a line — 300 — having prepared — opening — 
300 — a — channel length — a direction — an edge — a channel — a field — one — a — 1 — inside — being 
located — **** — a thing — receiving — a book — operation — a gestalt — ****-- opening — 300 — a — 
channel length — a direction — an edge — a channel — a field — one — a — 1 — low concentration — the source 

— a field — one — b — a boundary — E — and — a channel — a field — one — a — ' — low concentration — a 
drain — a field — one — c — a boundary — E — an outside — be located — ****. namely, — a book — 
operation — a gestalt — an example — **** — opening — 300 — a — a channel — a field — one — a — ' — all — 
a channel — a field — one — a — ' — low concentration — the source — a field — one — b — a boundary — E — 
and — a channel — a field — one — a — 1 — low concentration — a drain — a field — one — c — a boundary — E 

— opening — carrying out — making . 

[0110] Generally, in a channel field and a low concentration impurity diffusion field, since the band gap of 
the component of each field is large, there is a possibility that the effect of a crystal defect may become 
larger than other parts, however — a book — operation — a gestalt — a configuration — depending — if — a 
channel — a field — one — a — ' — low concentration — the source — a field — one — b — a boundary — E — 
and — a channel — a field — one — a — 1 — low concentration — a drain — a field — one — c — a boundary — E 

— the neighborhood — existing — a crystal defect — it can hydrogenate — since — leakage current — more — 
enough — it can decrease . 

[0111] (The 3rd operation gestalt) Next, with reference to drawing 7 , the 3rd operation gestalt of the 
electro-optic device of this invention is explained. Drawing 7 is an expansion top view which is the pixel of 
the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed here. 
The basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 
1st and 2nd operation gestalt, and the place where the gestalt of this operation differs from the 1st and 2nd 
operation gestalt is only the magnitude of opening prepared in the capacity line. Therefore, in drawing 7 , 
the same sign is given to drawing 3 and a common component, and the explanation is omitted. Moreover, 
since the same is said of cross-section structure, illustration is omitted. 

[01 12] With this operation gestalt, the edge of the direction of channel length of opening 300a is located in 
the outside of low concentration source field lb and low concentration drain field lc to the edge of the 
direction of channel length of opening 300a established in the capacity line 300 having been located in 
channel field 1 a' with the 1 st operation gestalt. That is, in the example of the gestalt of this operation, 
opening 300a carries out opening of channel field la', low concentration source field lb, and the low 
concentration drain field lc. 

[01 13] Since the crystal defect which exists in the interior of low concentration source field lb and low 
concentration drain field lc can also be hydrogenated according to this operation gestalt, leakage current can 
more fully be reduced. 

[0114] (The 4th operation gestalt) Next, with reference to drawing 8 , the 4th operation gestalt of the electro- 
optic device of this invention is explained. Drawing 8 is an expansion top view which is the pixel of the TFT 
array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed here. The 
basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the lst- 
the 3rd operation gestalt, and the place where the gestalt of this operation differs from the 1st - the 3rd 
operation gestalt is only the magnitude of opening prepared in the capacity line. Therefore, in drawing 8 , 
the same sign is given to drawing 3 and a common component, and the explanation is omitted. Moreover, 
since the same is said of cross-section structure, illustration is omitted. 

[01 15] With this operation gestalt, the edge of the direction of channel length of opening 300a has extended 
even on the outside of high concentration drain field le to the edge of the direction of channel length of 
opening 300a established in the capacity line 300 having been located in channel field la* with the 1st 
operation gestalt. That is, in the example of the gestalt of this operation, opening 300a carries out opening of 
channel field la', low concentration source field lb and low concentration drain field lc, and the high 
concentration drain field 1 e. 

[0116] Since the crystal defect which exists in the interior of high concentration drain field le compared 
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with the above-mentioned operation gestalt can also be hydrogenated according to this operation gestalt, 
while more fully being able to reduce leakage current, the sheet resistance of high concentration drain field 
le and contact resistance of the part of a contact hole 83 can be reduced. 

[0117] (The 5th operation gestalt) Next, with reference to drawing 9 , the 5th operation gestalt of the electro- 
optic device of this invention is explained. Drawing 9 is an expansion top view which is the pixel of the TFT 
array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed here. The 
basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 1 st - 
the 4th operation gestalt, and the place where the gestalt of this operation differs from the 1st - the 4th 
operation gestalt is only the magnitude of opening prepared in the capacity line. Therefore, in drawing 9 , 
the same sign is given to drawing 3 and a common component, and the explanation is omitted. Moreover, 
since the same is said of cross-section structure, illustration is omitted. 

[01 18] With the 1st operation gestalt, to the edge of the channel width direction of opening 300a established 
in the capacity line 300 having been located in the outside of channel field la 1 , as shown in drawing 9 , by 
this operation gestalt, the edge of the channel width direction (the arrow head of the sign W in drawing 
shows) of opening 300a is located in the interior of channel field la 1 . That is, in the example of the gestalt of 
this operation, opening 300a carries out opening of a part of channel field la'. 
[0119] Since the crystal defect which exists in the interior of channel field la' can be hydrogenated 
according to this operation gestalt, leakage current can be reduced. In the case of the gestalt of this 
operation, compared with the 1st operation gestalt etc., opening 300a is small, but only the part of channel 
field la' [ directly under ] of opening 300a is not necessarily hydrogenated, and channel field la' of the 
outside of opening 300a is also hydrogenated by diffusion of hydrogen. Furthermore, in the case of this 
operation gestalt, the effectiveness that increase of resistance of the capacity line 300 by opening 300a 
having prepared opening 300a compared with the above-mentioned operation gestalt since it was small can 
be suppressed is acquired. 

[0120] (The 6th operation gestalt) Next, with reference to drawing 1 0 - drawing 12 , the 6th operation gestalt 
of the electro-optic device of this invention is explained. The top view of two or more pixel groups where 
the TFT array substrate with which, as for drawing 10 , the data line, the scanning line, a pixel electrode, etc. 
were formed adjoins each other, and drawing 1 1 are the enlarged drawings of a TFT part, and drawing 12 is 
the A- A' sectional view of drawing 10 . Although the basic configuration of the electro-optic device of the 
gestalt of this operation is the same as that of the 1st - the 5th operation gestalt, with the gestalt of this 
operation, only the points made into the shape of notching differ to the configuration of opening of the 1 st - 
the 5th operation gestalt being a hole-like. Therefore, in drawing 10 - drawing 12 , the same sign is given to 
drawing 2 - drawing 4 , and a common component, and detailed explanation is omitted. 
[0121] With the 1st - the 5th operation gestalt, it is the configuration where opening 300b cut and lacked a 
part of edge of the capacity line 300 bottom, by this operation gestalt to the configuration of opening 300a 
prepared in the capacity line 300 having been a hole-like. And the edge of the direction of channel length of 
opening 300b which cuts and is located in the very back of the lacked part is located in the interior of 
channel field la'. That is, in the example of the gestalt of this operation, opening 300b carries out opening of 
a part of channel field la'. 

[0122] Since the crystal defect which exists in the interior of channel field la' also in this operation gestalt 
can be hydrogenated, the same effectiveness as the 1st - the 5th operation gestalt that leakage current can be 
reduced is acquired. 

[0123] (The 7th operation gestalt) Next, with reference to drawing 13 , the 7th operation gestalt of the 
electro-optic device of this invention is explained. Drawing 13 is an expansion top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed 
here. The basic configuration of the electro-optic device of the gestalt of this operation is the same as that of 
the 6th operation gestalt, and the place where the gestalt of this operation differs from the 6th operation 
gestalt is only the magnitude of opening prepared in the capacity line. Therefore, in drawing 13 , the same 
sign is given to drawing 1 1 and a common component, and the explanation is omitted. Moreover, since the 
same is said of cross-section structure, illustration is omitted. 

[0124] the edge of the direction of channel length of opening 300b established in the capacity line 300 with 
the 6th operation gestalt — channel field la' - to having been located inside, with this operation gestalt, as 
shown in drawing 13 R> 3, the edge of the direction of channel length of opening 300b (the arrow head of 
the sign L in drawing shows) is located outside the boundary E of channel field 1 a' and low concentration 
drain field 1c. That is, in the example of the gestalt of this operation, opening 300a carries out opening of all 
of channel field la 1 , low concentration source field lb, and the low concentration drain field lc. 
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[0125] Since the crystal defect which exists compared with the 6th operation gestalt near the boundary E of 
channel field 1 a' and low concentration drain field 1 c can also be hydrogenated according to the 
configuration of this operation gestalt, leakage current can more fully be reduced. 
[0126] (The 8th operation gestalt) Next, with reference to drawing 14 , the 8th operation gestalt of the 
electro-optic device of this invention is explained. Drawing 14 is an expansion top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed 
here. The basic configuration of the electro-optic device of the gestalt of this operation is the same as that of 
the 6th and 7th operation gestalt, and the place where the gestalt of this operation differs from the 6th and 
7th operation gestalt is only the magnitude of opening prepared in the capacity line. Therefore, in drawing 

14 , the same sign is given to drawing 1 1 and a common component, and the explanation is omitted. 
Moreover, since the same is said of cross-section structure, illustration is omitted. 

[0127] With the 6th operation gestalt, to the edge of the direction of channel length of opening 300b 
established in the capacity line 300 having been located in channel field la', as shown in drawing 14 R> 4, 
by this operation gestalt, the edge of the direction of channel length of opening 300b (the arrow head of the 
sign L in drawing shows) is located in the outside of low concentration drain field lc. That is, in the 
example of the gestalt of this operation, opening 300b carries out opening even of channel field la f , and low 
concentration source field lb and low concentration drain field lc. 

[0128] Since the crystal defect which exists in the interior of low concentration drain field lc can also be 
hydrogenated according to this operation gestalt, leakage current can more fully be reduced. 
[0129] (The 9th operation gestalt) Next, with reference to drawing 15 , the 9th operation gestalt of the 
electro-optic device of this invention is explained. Drawing 1 5 is an expansion top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed 
here. The basic configuration of the electro-optic device of the gestalt of this operation is the same as that of 
the 6th - the 8th operation gestalt, and the place where the gestalt of this operation differs from the 6th - the 
8th operation gestalt is only the magnitude of opening prepared in the capacity line. Therefore, in drawing 

15 , the same sign is given to drawing 1 1 and a common component, and the explanation is omitted. 
Moreover, since the same is said of cross-section structure, illustration is omitted. 

[0130] With the 6th operation gestalt, to the edge of the direction of channel length of opening 300b 
established in the capacity line 300 having been located in channel field la 1 , as shown in drawing 1 5 R> 5, 
by this operation gestalt, the edge of the direction of channel length of opening 300b (the arrow head of the 
sign L in drawing shows) is located in the outside of high concentration drain field le. That is, in the 
example of the gestalt of this operation, opening 300b carries out opening of channel field la', low 
concentration source field lb and low concentration drain field lc, and the high concentration drain field le. 

[0131] Since the crystal defect which exists in the interior of high concentration drain field le compared 
with the above-mentioned operation gestalt can also be hydrogenated according to this operation gestalt, 
while more fully being able to reduce leakage current, the sheet resistance of high concentration drain field 
le and contact resistance of the part of a contact hole 83 can be reduced. 

[0132] (The 10th operation gestalt) Next, with reference to drawing 16 and drawing 1 7 , the 10th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 16 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. 
were formed adjoins each other, and drawing 17 is the A-A' sectional view of drawing 1 6 . The basic 
configuration of the electro-optic device of this operation gestalt is the same as that of the 1 st - the 9th 
operation gestalt, and it differs in that opening was prepared in the pixel potential side capacity electrode by 
the gestalt of this operation to having prepared opening in the fixed potential side capacity electrode 
(capacity line) with the 1 st - the 9th operation gestalt. Therefore, in drawing 16 and drawing 17 , the same 
sign is given to drawing 2 , drawing 4 , and a common component, and detailed explanation is omitted. 
[0133] To having formed Openings 300a and 300b in the capacity line 300 (fixed potential side capacity 
electrode) by the side of the upper layer among the two-layer electrodes which constitute storage 
capacitance 70-1 from the 1st - a 9th operation gestalt, with the gestalt of this operation, as shown in 
drawing 16 and drawing 1 7 , it differs in that opening 302a was prepared in the capacity electrode 302 (pixel 
potential side capacity electrode) by the side of a lower layer. 

[0134] Since opening 302a is prepared in the capacity electrode 302 in the case of the gestalt of this 
operation, the electric conduction film of hydrogen nontransparent nature, such as multilayers which carried 
out the laminating of a metal simple substance, an alloy, metal silicide, a polycide, and these, containing at 
least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a component of the 
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capacity electrode 302. On the other hand, as a component of the capacity line 300 which does not prepare 
opening, the electric conduction film of hydrogen permeability like a doped polysilicon can be used, for 
example. When the electric conduction film of hydrogen permeability is used, after forming the capacity 
line 300, a hydrogen treating can be performed convenient. Or what is necessary is just to perform a 
hydrogen treating, before forming the capacity line 300 in using the electric conduction film of hydrogen 
nontransparent nature as a component of the capacity line 300. 

[0135] Also in the electro-optic device of the gestalt of this operation, in the configuration which carries out 
the laminating of the storage capacitance 70-1 on scanning-line 3a or data-line 6a, since opening 302a is 
prepared in the capacity electrode 302 The same effectiveness as the above-mentioned operation gestalt that 
a hydrogen atom reaches channel field la' of TFT30 through opening 302a, and hydrogenation of channel 
field 1 a' is fully made, and can fully improve a TFT property even if it is after storage capacitance formation 
can be done so. 

[0136] Furthermore, it is the same as that of the above-mentioned operation gestalt that the effectiveness 
that the bad influence by capacity coupling between the capacity electrode 302 and data-line 6a can be 
prevented by the laminating of the capacity line 300 which can shade channel field la f of TFT30 by data- 
line 6a, or is made into fixed potential between the capacity electrodes 302 and data-line 6a which are made 
into pixel electrode potential having been carried out is acquired. 

[0137] (The 1 1th operation gestalt) Next, with reference to drawing 18 and drawing 19 , the 1 1th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 18 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. 
were formed adjoins each other, and drawing 19 is the A- A' sectional view of drawing 18 . Although the 
basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 10th 
operation gestalt and the same is said of the point of having prepared opening in the capacity electrode, with 
the gestalt of this operation, only the points made into the shape of notching differ to the configuration of 
opening of the 10th operation gestalt being a hole-like. Therefore, in drawin g 1 8 and drawing 19 , the same 
sign is given to drawing 1 6 , drawing 17 , and a common component, and detailed explanation is omitted. 
[0138] With the 10th operation gestalt, to the configuration of opening 302a prepared in the capacity 
electrode 302 having been a hole-like, as shown in drawing 1 8 and drawing 19 , by this operation gestalt, it 
is the configuration where opening 302b cut and lacked a part of edge of the capacity electrode 302 bottom. 
[0139] Also in this operation gestalt, since the crystal defect which exists in the interior of channel field la 1 
can be hydrogenated by having prepared opening 302b, the same effectiveness as the 10th operation gestalt 
that leakage current can be reduced is acquired. 

[0140] (The 12th operation gestalt) Next, with reference to drawing 20 and drawing 21 , the 12th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 20 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. 
were formed adjoins each other, and drawing 2 1 is the A- A 1 sectional view of drawing 20 . Although the 
basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 
above-mentioned operation gestalt, it differs in that both electrodes prepared opening in one of electrodes 
with the gestalt of this operation to having prepared opening among the two-layer electrodes which 
constitute storage capacitance from an above-mentioned operation gestalt. Therefore, in drawing 20 R> 0 
and drawing 2 1 , the same sign is given to drawing 2 , drawing 4 , and a common component, and detailed 
• explanation is omitted. 

[0141] The inside of the two-layer electrode which constitutes storage capacitance 70-1 from the 1st - a 9th 
operation gestalt, Openings 300a and 300b are formed only in the capacity line 300 (fixed potential side 
capacity electrode) by the side of the upper layer. As opposed to having formed Openings 302a and 302b 
only in the capacity electrode 302 (pixel potential side capacity electrode) by the side of a lower layer with 
the 1 0th - the 1 1 th operation gestalt with the gestalt of this operation As shown in drawing 20 and drawing 
21 , Openings 300a and 302a are prepared for the both sides of the capacity line 300 (fixed potential side 
capacity electrode) by the side of the upper layer, and the capacity electrode 302 (pixel potential side 
capacity electrode) by the side of a lower layer. In the case of this operation gestalt, the configuration of 
Openings 300a and 302a is made into the shape of a hole. 

[0142] Since Openings 300a and 302a are prepared for the both sides of the capacity line 300 and the 
capacity electrode 302 in the case of the gestalt of this operation, the capacity line 300 and the capacity 
electrode 302 as the component For example, the electric conduction film of hydrogen nontransparent 
nature, such as multilayers which carried out the laminating of a metal simple substance, an alloy, metal 
silicide, a polycide, and these, containing at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and 
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Pb, can be used. If it is made this configuration, after forming storage capacitance 70-1, a hydrogen treating 
can be performed convenient. 

[0143] Also in the electro-optic device of the gestalt of this operation, in the configuration which carries out 
the laminating of the storage capacitance 70-1 on scanning-line 3a or data-line 6a, since Openings 300a and 
302a are formed in the capacity line 300 and the capacity electrode 302 The same effectiveness as the 
above-mentioned operation gestalt that a hydrogen atom reaches channel field la' of TFT30 through 
Openings 300a and 302a, and hydrogenation of channel field la' is fully made, and can fully improve a TFT 
property even if it is after storage capacitance formation can be done so. 

[0144] Furthermore, it is the same as that of the above-mentioned operation gestalt that the effectiveness 
that the bad influence by capacity coupling between the capacity electrode 302 and data-line 6a can be 
prevented by the laminating of the capacity line 300 which can shade channel field la 1 of TFT30 by data- 
line 6a, or is made into fixed potential between the capacity electrodes 302 and data-line 6a which are made 
into pixel electrode potential having been carried out is acquired. 

[0145] Since the capacity line 300 and the capacity electrode 302 can use a metal membrane especially in 
the case of this operation gestalt, the effectiveness that the resistance of the two-layer electrode which 
constitutes storage capacitance 70-1 can be reduced is acquired. Furthermore, since these metal membranes 
function also as a light-shielding film, the effectiveness that a non-opening field can be shaded more 
certainly is also acquired. 

[0146] (The 13th operation gestalt) Next, with reference to drawing 22 and drawing 23 , the 13th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 22 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. 
were formed adjoins each other, and drawing 23 is the A- A 1 sectional view of drawing 22 . Although the 
basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 12th 
operation gestalt and the same is said of the point of having prepared the both sides of a capacity line and a 
capacity electrode opening, with the gestalt of this operation, only the points made into the shape of 
notching differ to the configuration of opening of the 12th operation gestalt being a hole-like. Therefore, in 
drawing 22 and drawing 23 , the same sign is given to drawing 20 , drawing 2 1 , and a common component, 
and detailed explanation is omitted. 

[0147] With the 12th operation gestalt, to the configuration of Openings 300a and 302a prepared in the 
capacity line 300 and the capacity electrode 302 having been a hole-like, as shown in drawing 22 and 
drawing 23 , by this operation gestalt, Openings 300b and 302b serve as a configuration which cut and 
lacked a part of edge of each capacity line 300 and capacity electrode 302 bottom. 

[0148] Also in this operation gestalt, since the crystal defect which exists in the interior of channel field la 1 
can be hydrogenated by having formed Openings 300b and 302b, the same effectiveness as the 12th 
operation gestalt that leakage current can be reduced is acquired. Other effectiveness is the same as the 1 2th 
operation gestalt. 

[0149] (The 14th operation gestalt) Next, with reference to drawing 24 and drawing 25 R> 5, the 14th 
operation gestalt of the electro-optic device of this invention is explained. It is the graph-sectional view 
showing the laminating condition that drawing 24 is a top view which is the pixel of the TFT array substrate 
with which the data line, the scanning line, a pixel electrode, etc. were formed, and drawing 25 builds the 
connection relation and storage capacitance of each class by the contact hole in drawing 24 here. In addition, 
in order to make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 25 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. Moreover, in drawing 24 and 
drawing 25 , the same sign is given to drawing 3 and drawing 4 (the 1 st operation gestalt), and a common 
component, and detailed explanation is omitted. 

[0150] As shown in drawing 24 and drawing 25 , with the 14th operation gestalt, compared with the 1st 
operation gestalt, it replaces with the capacity electrode 302 and capacity line 300* is formed from the 
conductive layer of the bottom which constitutes storage capacitance. Furthermore, on this, from the electric 
conduction film by which the laminating was carried out through the dielectric film 301, it replaces with the 
capacity line 300 and capacity electrode 3 02' is formed. Moreover, junction layer 303' for connecting data- 
line 6a with this capacity electrode 302 f from the same layer at Id of high concentration source fields is 
formed. Other example slack storage capacitance 70-2 which is storage capacitance 70 (refer to drawing 1 ) 
is constituted capacity line 300 1 being made into fixed potential like the capacity line 300 of the 1st 
operation gestalt, and capacity electrode 302' being used as pixel electrode potential like the capacity 
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electrode 302 of the 1st operation gestalt. That is, with the 1st operation gestalt, the physical relationship of 
the upper and lower sides of each electrode is reversed as the pixel potential side capacity electrode is 
arranged for the fixed potential side capacity electrode the lower layer side with this operation gestalt at the 
upper layer side to the fixed potential side capacity electrode being arranged for the pixel potential side 
capacity electrode the lower layer side in storage capacitance at the upper layer side. About other 
configurations, it is the same as that of the case of the 1st operation gestalt. 

[0151] And in this operation gestalt, hole-like opening 300a* is prepared in the field which hits capacity line 
300' located in a lower layer side above channel field la 1 of TFT30. Since opening 300a 1 is prepared in 
capacity line 300', the electric conduction film of hydrogen nontransparent nature, such as multilayers which 
carried out the laminating of a metal simple substance, an alloy, metal silicide, a polycide, and these, 
containing at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a component 
of capacity line 300'. On the other hand, as a component of capacity electrode 302 1 which does not prepare 
opening, the electric conduction film of hydrogen permeability like a doped polysilicon can be used, for 
example. When the electric conduction film of hydrogen permeability is used, after forming capacity 
electrode 302', a hydrogen treating can be performed convenient. Or what is necessary is just to perform a 
hydrogen treating, before forming capacity line 302' in using the electric conduction film of hydrogen 
nontransparent nature as a component of capacity electrode 302'. 

[0152] Therefore, since there is no need of wiring scanning-line 3a lining up side-by-side in capacity line 
300' like the background technique mentioned above according to this operation gestalt, it is not necessary 
to extend the non-opening field of each pixel, and big storage capacitance is obtained by forming capacity 
line 300' and capacity electrode 302 1 in scanning-line 3a or data-line 6a in piles in three dimensions on the 
TFT array substrate 10. Furthermore, also being able to form scanning-line 3a and capacity line 300' into 
low resistance, and attaining high numerical aperture-ization of a pitch minutely pixel especially by securing 
sufficient line breadth, the cross talk and ghost in a display image are reduced, and image quality can be 
improved. 

[0153] And since opening 300a' is prepared in capacity line 300' currently formed by the film of hydrogen 
nontransparent nature even if it adopts the configuration which carries out the laminating of such storage 
capacitance 70-2 on scanning-line 3a or data-line 6a, even if it is after storage capacitance formation, 
channel field la' can fully be hydrogenated, and a TFT property can fully be improved. 
[0154] Moreover, especially with this operation gestalt, capacity electrode 302' has adopted the structure by 
which a laminating is carried out to the side near data-line 6a rather than capacity line 300' made into fixed 
potential. For this reason, it is good to make thick to about 200-2000nm thickness of the 2nd interlayer 
insulation film 312 which intervenes between capacity electrode 302 1 and data-line 6a. Thus, by stacking the 
2nd interlayer insulation film 312 comparatively thickly, the bad influence by capacity coupling between 
capacity electrode 302' and data-line 6a can be reduced in practical semantics. On the other hand, between 
capacity electrode 302' and scanning-line 3a which are made into pixel electrode potential, since the 
potential fluctuation in capacity electrode 302* having [ capacity line 300' made into fixed potential ] a bad 
influence on scanning-line 3a by capacity coupling since the laminating's is carried out, or the potential 
fluctuation in scanning-line 3 a does not have a bad influence on capacity electrode 302' (further pixel 
electrode 9a) by capacity coupling, it is advantageous. 

[0155] (The 15th operation gestalt) Next, with reference to drawing 26 and drawing 27 , the 15th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 26 is the expansion top view of the 
TFT part of a TFT array substrate in which the data line, the scanning line, a pixel electrode, etc. were 
formed, and drawing 27 is the graph-sectional view showing the laminating condition of building the 
connection relation and storage capacitance of each class by the contact hole in drawing 26 . Although the 
basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 14th 
operation gestalt and the same is said of the point of having prepared opening in the capacity line, with the 
gestalt of this operation, only the points made into the shape of notching differ to the configuration of 
opening of the 14th operation gestalt being a hole-like. Therefore, in drawing 26 R> 6 and drawing 27 , the 
same sign is given to drawing 24 , drawing 25 , and a common component, and detailed explanation is 
omitted. 

[0156] With the 14th operation gestalt, to the configuration of opening 300a' prepared in capacity line 300' 
having been a hole-like, as shown in drawing 26 and drawing 27 , by this operation gestalt, the configuration 
of opening 300b' prepared in capacity line 300' is the configuration which cut and lacked a part of edge of 
the capacity line 300' bottom. 

[0157] Also in this operation gestalt, since the crystal defect which exists in the interior of channel field la f 
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can be hydrogenated by having prepared opening 300b', the same effectiveness as the 14th operation gestalt 
that leakage current can be reduced is acquired. Other effectiveness is the same as the 14th operation gestalt. 

[0158] (The 16th operation gestalt) Next, with reference to drawing 28 and drawing 29 , the 16th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 28 is the expansion top view of the 
TFT part of a TFT array substrate in which the data line, the scanning line, a pixel electrode, etc. were 
formed, and drawing 29 is the graph-sectional view showing the laminating condition of building the 
connection relation and storage capacitance of each class by the contact hole in drawing 28 . Although the 
basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 14th 
and 1 5th operation gestalt, it differs in that both electrodes prepared opening in the capacity line side (one 
electrode) with the gestalt of this operation to having prepared opening among the two-layer electrodes 
which constitute storage capacitance from a 14th and 15th operation gestalt. Therefore, in drawing 28 and 
drawing 2929 , the same sign is given to drawing 24 , drawing 25 , and a common component, and detailed 
explanation is omitted. 

[0159] The inside of the two-layer electrode which constitutes storage capacitance 70-2 from a 24th and 
25th operation gestalt, As opposed to having prepared opening 300a 1 and 300b 1 in capacity line 300' by the 
side of a lower layer (fixed potential side capacity electrode) with the gestalt of this operation As shown in 
drawing 28 and drawing 29 , opening 300a ? and 302a' are prepared for the both sides of capacity line 300 1 by 
the side of a lower layer (fixed potential side capacity electrode), and capacity electrode 302' by the side of 
the upper layer (pixel potential side capacity electrode). In the case of this operation gestalt, the 
configuration of opening 300a' and 302a' is made into the shape of a hole. 

[0160] Since opening 300a' and 302a' are prepared for the both sides of capacity line 300* and capacity 
electrode 302 f in the case of the gestalt of this operation Capacity line 300 ? and capacity electrode 302* as the 
component For example, the electric conduction film of hydrogen nontransparent nature, such as multilayers 
which carried out the laminating of a metal simple substance, an alloy, metal silicide, a polycide, and these, 
containing at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, can be used. If it is made this 
configuration, after forming storage capacitance 70-2, a hydrogen treating can be performed convenient. 
[0161] Also in the electro-optic device of the gestalt of this operation, in the configuration which carries out 
the laminating of the storage capacitance 70-2 on scanning-line 3a or data-line 6a, since opening 300a' and 
302a ? are prepared The same effectiveness as these openings 300a 1 and the above-mentioned operation 
gestalt that a hydrogen atom reaches channel field la' of TFT30 through 302a', and hydrogenation of 
channel field la' is fully made, and can fully improve a TFT property even if it is after storage capacitance 
formation can be done so. 

[0162] Furthermore, it is the same as that of the above-mentioned operation gestalt that the effectiveness 
that the bad influence by capacity coupling between the capacity electrode 302 and scanning-line 3 a can be 
prevented by the laminating of the capacity line 300 which can shade channel field la f of TFT30 by data- 
line 6a, or is made into fixed potential between the capacity electrodes 302 and scanning-line 3a which are 
made into pixel electrode potential having been carried out is acquired. 

[0163] In the case of this operation gestalt, capacity line 300 1 and the effectiveness that the resistance of the 
two-layer electrode which constitutes storage capacitance 70-2 can be reduced since capacity electrode 302' 
can use a metal membrane are acquired especially. Furthermore, since these metal membranes function also 
as a light-shielding film, the effectiveness that a non-opening field can be shaded more certainly is also 
acquired. 

[0164] (The 17th operation gestalt) Next, with reference to drawing 30 and drawing 3 1 , the 17th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 30 is the expansion top view of the 
TFT part of a TFT array substrate in which the data line, the scanning line, a pixel electrode, etc. were 
formed, and drawing 3 1 is the graph-sectional view showing the laminating condition of building the 
connection relation and storage capacitance of each class by the contact hole in drawing 30 . Although the 
basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 1 6th 
operation gestalt and the same is said of the point of having prepared the both sides of a capacity line and a 
capacity electrode opening, with the gestalt of this operation, only the points made into the shape of 
notching differ to the configuration of opening of the 16th operation gestalt being a hole-like. Therefore, in 
drawing 30 and drawing 3 1 , the same sign is given to drawing 28 , drawing 2929 , and a common 
component, and detailed explanation is omitted. 

[0165] the — 16 — operation ~ a gestalt — **** — capacity -- a line — 300 - ' — and — capacity — an 
electrode - 302 — 1 - having prepared - opening -- 300 ~ a - ' - 302 — a - ' ~ a configuration - a hole — 
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** — it was — a thing — receiving — a book — operation -- a gestalt — ****-- drawing 30 — and — drawing 
31 - being shown — as ~ opening — 300 - b — 1 — 302 b -- 1 — capacity — a line — 300 — ' — capacity — an 
electrode — 302 — 1 -- each — the bottom — an edge -- a part — cutting — having lacked — a configuration — 
becoming — **** . 

[0166] Also in this operation gestalt, since opening 300b' and the crystal defect which exists in the interior 
of channel field la 1 by having prepared 302b' can be hydrogenated, the same effectiveness as the 16th 
operation gestalt that leakage current can be reduced is acquired. Other effectiveness is the same as the 16th 
operation gestalt. 

[01 67] (The 1 8th operation gestalt) Next, with reference to drawing 32 and drawing 33 , the 1 8th operation 
gestalt of the electro-optic device of this invention is explained. It is the graph-sectional view showing the 
laminating condition that drawing 32 is a top view which is the pixel of the TFT array substrate with which 
the data line, the scanning line, a pixel electrode, etc. were formed, and drawing 33 builds the connection 
relation and storage capacitance of each class by the contact hole in drawing 32 here. In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 33 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. Moreover, in drawing 32 and 
drawing 33 , the same sign is given to drawing 2 and drawing 4 R> 4 (the 1 st operation gestalt), and a 
common component, and detailed explanation is omitted. 

[0168] As shown in drawing 32 and drawing 33 , with this operation gestalt It replaces with one capacity 
line 300 compared with the 1st operation gestalt. It has the capacity lines 300x and 300y of the pair by 
which phase connection was made in the contact hole 321 punctured by dielectric films 301a and 301b in 
near the center of scanning-line 3a from which looked at superficially and it separated from the formation 
field of data-line 6a. Other example slack storage capacitance 70-4 which is storage capacitance 70 (refer to 
drawing 1 ) consists of pinching the capacity electrode 302 among these. The capacity lines 300x and 300y 
have the lobe projected toward the top in drawing 32 from the part which intersects data-line 6a, and are 
formed in the shape of a ctenidium while extending so that scanning-line 3 a may be covered. Under the 
present circumstances, the lobe in capacity line 300y is projected to this side of a contact hole 83 of 
connecting high concentration drain field le and the capacity electrode 302, and the lobe in capacity line 
300x is projected across the contact hole 83. And storage capacitance 70-4 is formed through dielectric films 
301a and 301b by carrying out opposite arrangement of the capacity lines 300x and 300y and the L 
character-like capacity electrode 302, respectively. In addition, in connection with this, junction layer 303" 
for connecting data-line 6a to Id of high concentration source fields through contact holes 81 and 82 is 
formed from the same layer as capacity line 300y. About other configurations, it is the same as that of the 
case of the 1 st operation gestalt. 

[0169] And in this operation gestalt, hole-like opening 300a f is prepared in the field which hits capacity line 
300x located in the maximum upper layer among the electrodes of three layers in all which constitute 
storage capacitance 70-4 above channel field la f of TFT30. Opening is not prepared in the remaining 
capacity line 300y and the capacity electrode 302. Therefore, the electric conduction film of hydrogen 
nontransparent nature, such as multilayers which carried out the laminating of a metal simple substance, an 
alloy, metal silicide, a polycide, and these, containing at least one of refractory metals, such as Ti, Cr, W, 
Ta, Mo, and Pb, can be used as a component of capacity line 300x. It is desirable from the field of a 
hydrogen treating to, use the electric conduction film of hydrogen permeability like a doped polysilicon as a 
component of capacity line 300y and the capacity electrode 302 on the other hand, for example. In that case, 
after forming capacity line 300x of the maximum upper layer, a hydrogen treating can be performed 
convenient. 

[0170] Therefore, since there is no need of wiring the scanning line lining up side-by-side in a capacity line 
like the background technique mentioned above according to this operation gestalt, it is not necessary to 
extend the non-opening field of each pixel, and very big storage capacitance is obtained by forming the 
capacity electrode 302 in scanning-line 3a or data-line 6a in piles in three dimensions on the TFT array 
substrate 10 at a capacity line 300x and 300y list. When this effectiveness is acquired, a TFT property can 
be raised by channel field la' of TFT30 fully being hydrogenated. 

[0171] Moreover, the capacity electrode 302 which serves as pixel electrode potential especially with this 
operation gestalt Since it is pinched from the upper and lower sides by the capacity lines 300x and 300y of a 
pair used as fixed potential The potential fluctuation in the capacity electrode 302 has a bad influence on 
scanning-line 3a or data-line 6a by capacity coupling, Or since the potential fluctuation in scanning-line 3a 
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or data-line 6a does not have a bad influence on the capacity electrode 302 (further pixel electrode 9a) by 
capacity coupling, it is advantageous. And if constituted in this way, it can be managed even if it thickens 
neither the 1st interlayer insulation film 31 1 nor the 2nd interlayer insulation film 312 for capacity coupling 
reduction. 

[01 72] (The 19th operation gestalt) Next, with reference to drawing 34 and drawing 35 , the 19th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 34 is a top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed, 
and drawing 35 is the graph-sectional view showing the laminating condition of building the connection 
relation and storage capacitance of each class by the contact hole in drawing 34 . In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 35 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. 

[0173] The basic configuration of the electro-optic device of this operation gestalt is the same as that of the 
1 8th operation gestalt, and it differs in that opening was prepared in the middle electrode with the gestalt of 
this operation to having prepared opening in the electrode of the maximum upper layer among the electrodes 
of three layers which constitute storage capacitance from a 1 8th operation gestalt. Therefore, in drawing 34 
and drawing 35 , the same sign is given to drawing 32 and drawing 33 (the 1 8th operation gestalt), and a 
common component, and detailed explanation is omitted. 

[0174] To having prepared opening 300a in capacity line 300x (fixed potential side capacity electrode) of 
the maximum upper layer among the electrodes of three layers which constitute storage capacitance 70-4 
from a 18th operation gestalt, with the gestalt of this operation, as shown in drawing 34 and drawing 35 , 
opening 302a is prepared in an interlayer's capacity electrode 302 (pixel potential side capacity electrode). 
[0175] Since opening 302a is prepared in the capacity electrode 302 in the case of the gestalt of this 
operation, the electric conduction film of hydrogen nontransparent nature, such as multilayers which carried 
out the laminating of a metal simple substance, an alloy, metal silicide, a polycide, and these, containing at 
least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a component of the 
capacity electrode 302. On the other hand, as a component of the capacity lines 300x and 300y which do not 
prepare opening, the electric conduction film of hydrogen permeability like a doped polysilicon can be used, 
for example. When the electric conduction film of hydrogen permeability is used, after forming capacity line 
300x, a hydrogen treating can be performed convenient. Or what is necessary is just to perform a hydrogen 
treating, before forming capacity line 300x in using the electric conduction film of hydrogen nontransparent 
nature as a component of capacity line 300x. 

[0176] Also in the electro-optic device of the gestalt of this operation, in the configuration which carries out 
the laminating of the storage capacitance 70-4 on scanning-line 3a or data-line 6a, since opening 302a is 
prepared in the capacity electrode 302 The same effectiveness as the above-mentioned 18th operation gestalt 
that a hydrogen atom reaches channel field la' of TFT30 through opening 302a, and hydrogenation of 
channel field la f is fully made, and can fully improve a TFT property even if it is after storage capacitance 
formation can be done so. 

[0177] Furthermore, it is the same as that of the above-mentioned 18th operation gestalt that the 
effectiveness that the bad influence by capacity coupling between the capacity electrode 302 and data-line 
6a and between the capacity electrode 302 and scanning-line 3a can be prevented by having inserted the 
upper and lower sides of the capacity electrode 302 used as pixel electrode potential by the capacity lines 
300x and 300y used as fixed potential is acquired. 

[0178] (The 20th operation gestalt) Next, with reference to drawing 36 and drawing 37 , the 20th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 36 is a top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed, 
and drawing 37 is the graph-sectional view showing the laminating condition of building the connection 
relation and storage capacitance of each class by the contact hole in drawing 36 . In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 37 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. 

[0179] Although the basic configuration of the electro-optic device of this operation gestalt is the same as 
that of the 1 8th and 1 9th operation gestalt, opening is prepared in the electrode of the maximum upper layer 
among the electrodes of three layers which constitute storage capacitance from a 1 8th operation gestalt, and 
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it differs in that opening was prepared in the electrode of the lowest layer by the gestalt of this operation to 
having prepared opening in an interlayer's electrode with the 1 9th operation gestalt. Therefore, in drawing 
36 and drawing 37 , the same sign is given to drawing 32 and drawing 33 (the 1 8th operation gestalt), and a 
common component, and detailed explanation is omitted. 

[0180] The inside of the electrode of three layers which constitutes storage capacitance 70-4 from a 18th 
operation gestalt, Opening 300a is prepared in capacity line 300x (fixed potential side capacity electrode) of 
the maximum upper layer. With the 19th operation gestalt, to having prepared opening 302a in an 
interlayer f s capacity electrode 302 (pixel potential side capacity electrode), as shown at drawing 36 and 
drawing 37 , by the gestalt of this operation, opening 300a is prepared in capacity line 300y (fixed potential 
side capacity electrode) of the lowest layer. 

[0181] Since opening 300a is prepared in capacity line 300y in the case of the gestalt of this operation, the 
electric conduction film of hydrogen nontransparent nature, such as multilayers which carried out the 
laminating of a metal simple substance, an alloy, metal silicide, a polycide, and these, containing at least one 
of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a component of capacity line 300y. 
On the other hand, as the capacity electrode 302 which does not prepare opening, and a component of 
capacity line 300x, the electric conduction film of hydrogen permeability like a doped polysilicon can be 
used, for example. When the electric conduction film of hydrogen permeability is used for two-layer 
[ upper ], after forming capacity line 300x, a hydrogen treating can be performed convenient. 
[0182] Also in the electro-optic device of the gestalt of this operation, in the configuration which carries out 
the laminating of the storage capacitance 70-4 on scanning-line 3a or data-line 6a, since opening 300a is 
prepared in capacity line 300y The same effectiveness as the above-mentioned 18th and 19th operation 
gestalt that a hydrogen atom reaches channel field la' of TFT30 through opening 300a, and hydrogenation 
of channel field 1 a f is fully made, and can fully improve a TFT property even if it is after storage 
capacitance formation can be done so. 

[0183] Furthermore, it is the same as that of the above-mentioned 18th and 19th operation gestalt that the 
effectiveness that the bad influence by capacity coupling between the capacity electrode 302 and data-line 
6a and between the capacity electrode 302 and scanning-line 3 a can be prevented by having inserted the 
upper and lower sides of the capacity electrode 302 used as pixel electrode potential by the capacity lines 
300x and 300y used as fixed potential is acquired. 

[0184] (The 21st operation gestalt) Next, with reference to drawing 38 and drawing 39 , the 21st operation 
gestalt of the electro-optic device of this invention is explained. Drawing 38 is a top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed, 
and drawing 39 is the graph-sectional view showing the laminating condition of building the connection 
relation and storage capacitance of each class by the contact hole in drawing 38 . In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 39 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. 

[0185] Although the basic configuration of the electro-optic device of this operation gestalt is the same as 
that of the 1 8th - the 20th operation gestalt, with the gestalt of this operation, it differs in that opening was 
prepared in the two-layer electrode to having prepared opening in the electrode of one layer among the 
electrodes of three layers which constitute storage capacitance from the 1 8th - a 20th operation gestalt. 
Therefore, in drawing 38 and drawing 39 , the same sign is given to drawing 32 and drawing 33 (the 1 8th 
operation gestalt), and a common component, and detailed explanation is omitted. 

[0186] With the gestalt of this operation, opening is prepared in the two-layer capacity electrode (capacity 
line) to having prepared opening in the capacity electrode (capacity line) of any one layer among the 
electrodes of three layers which constitute storage capacitance 70-4 from the 1 8th - a 20th operation gestalt. 
Especially, with this operation gestalt, as shown in drawing 36 and drawing 37 , Openings 300a and 302a 
are formed in the capacity electrode 302 (pixel potential side capacity electrode) of the capacity line 300x 
(fixed potential side capacity electrode) and the interlayer of the maximum upper layer, respectively. 
Opening is not prepared in capacity line 300y (fixed potential side capacity electrode) of the lowest layer. 
[0187] Since Openings 300a and 302a are formed in capacity line 300x and the capacity electrode 302 in the 
case of the gestalt of this operation, the electric conduction film of hydrogen nontransparent nature, such as 
multilayers which carried out the laminating of a metal simple substance, an alloy, metal silicide, a polycide, 
and these, containing at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a 
component of capacity line 300x and the capacity electrode 302. It is desirable to, use the electric 
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conduction film of hydrogen permeability like a doped polysilicon on the other hand as a component of 
capacity line 300y which does not prepare opening, for example. After forming capacity line 300x in this 
configuration, a hydrogen treating can be performed convenient. 

[0188] Also in the electro-optic device of the gestalt of this operation, in the configuration which carries out 
the laminating of the storage capacitance 70-4 on scanning-line 3 a or data-line 6a, since Openings 300a and 
302a are formed in capacity line 300x and the capacity electrode 302 The same effectiveness as the above- 
mentioned operation gestalt that a hydrogen atom reaches channel field la' of TFT30 through Openings 
300a and 302a, and hydrogenation of channel field la 1 is fully made, and can fully improve a TFT property 
even if it is after storage capacitance formation can be done so. 

[0189] Furthermore, it is the same as that of the above 18th - the 20th operation gestalt that the effectiveness 
that the bad influence by capacity coupling between the capacity electrode 302 and data-line 6a and between 
the capacity electrode 302 and scanning-line 3 a can be prevented by having inserted the upper and lower 
sides of the capacity electrode 302 used as pixel electrode potential by the capacity lines 300x and 300y 
used as fixed potential is acquired. 

[0190] (The 22nd operation gestalt) Next, with reference to drawing 40 and drawing 41 , the 22nd operation 
gestalt of the electro-optic device of this invention is explained. Drawing 40 is a top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed, 
and drawing 41 is the graph-sectional view showing the laminating condition of building the connection 
relation and storage capacitance of each class by the contact hole in drawing 40 . In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 4 1 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. 

[0191] Although the basic configuration of the electro-optic device of this operation gestalt is the same as 
that of the 21st operation gestalt and the same is said of having prepared opening in the two-layer electrode 
which constitutes storage capacitance, the two-layer electrode with which it prepared opening that the 
gestalt of this operation differs from the 21st operation gestalt is only the point whether to be which 
electrode. Therefore, in drawing 40 and drawing 41 , the same sign is given to drawing 38 and drawing 39 
(the 21st operation gestalt), and a common component, and detailed explanation is omitted. 
[0192] The inside of the electrode of three layers which constitutes storage capacitance 70-4 from a 21st 
operation gestalt, As opposed to having formed Openings 300a and 302a in the capacity electrode 302 (pixel 
potential side capacity electrode) of the capacity line 300x (fixed potential side capacity electrode) and the 
interlayer of the maximum upper layer with the gestalt of this operation As shown in drawing 40 and 
drawing 41 , Openings 302a and 300a are formed in capacity line 300y (fixed potential side capacity 
electrode) of an interlayer's capacity electrode 302 (pixel potential side capacity electrode) and the lowest 
layer, respectively. Opening is not prepared in capacity line 300x (fixed potential side capacity electrode) of 
the maximum upper layer. 

[0193] Since Openings 302a and 300a are formed in the capacity electrode 302 and capacity line 300y in the 
case of the gestalt of this operation, the electric conduction film of hydrogen nontransparent nature, such as 
multilayers which carried out the laminating of a metal simple substance, an alloy, metal silicide, a polycide, 
and these, containing at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a 
component of the capacity electrode 302 and capacity line 300y. It is desirable to, use the electric 
conduction film of hydrogen permeability like a doped polysilicon on the other hand as a component of 
capacity line 300x which do not prepare opening, for example. After forming capacity line 300x in this 
configuration, a hydrogen treating can be performed convenient. 

[0194] Also in the electro-optic device of the gestalt of this operation, in the configuration which carries out 
the laminating of the storage capacitance 70-4 on scanning-line 3a or data-line 6a, since Openings 302a and 
300a are formed in the capacity electrode 302 and capacity line 300y The same effectiveness as the above- 
mentioned operation gestalt that a hydrogen atom reaches channel field la' of TFT30 through Openings 
302a and 300a, and hydrogenation of channel field la' is fully made, and can fully improve a TFT property 
even if it is after storage capacitance formation can be done so. 

[0195] Furthermore, it is the same as that of the above 18th - the 21st operation gestalt that the effectiveness 
that the bad influence by capacity coupling between the capacity electrode 302 and data-line 6a and between 
the capacity electrode 302 and scanning-line 3a can be prevented by having inserted the upper and lower 
sides of the capacity electrode 302 used as pixel electrode potential by the capacity lines 300x and 300y 
used as fixed potential is acquired. 
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[0196] (The 23rd operation gestalt) Next, with reference to drawing 42 and drawing 43 , the 23rd operation 
gestalt of the electro-optic device of this invention is explained. Drawing 42 is a top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed, 
and drawing 43 is the graph-sectional view showing the laminating condition of building the connection 
relation and storage capacitance of each class by the contact hole in drawing 42 . In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 43 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. 

[0197] Although the basic configuration of the electro-optic device of this operation gestalt is the same as 
that of the 21st and 22nd operation gestalt and the same is said of having prepared opening in the two-layer 
electrode which constitutes storage capacitance, the two-layer electrode with which it prepared opening that 
the gestalt of this operation differs from the 21st and 22nd operation gestalt is only the point whether to be 
which electrode. Therefore, in drawing 42 and drawing 43 , the same sign is given to drawing 38 R> 8 and 
drawing 39 (the 21st operation gestalt), and a common component, and detailed explanation is omitted. 
[0198] With the gestalt of this operation, as shown in drawing 42 and drawing 43 , Openings 300a and 300a 
are formed in capacity line 300y (fixed potential side capacity electrode) of the capacity line 300x (fixed 
potential side capacity electrode) and the lowest layer of the maximum upper layer, respectively. Opening is 
not prepared in an interlayer's capacity electrode 302 (pixel potential side capacity electrode). 
[0199] Since Openings 300a and 300a are formed in capacity line 300x and capacity line 300y in the case of 
the gestalt of this operation As a component of capacity line 300x and capacity line 300y, for example, Ti, 
The electric conduction film of hydrogen nontransparent nature, such as multilayers which carried out the 
laminating of a metal simple substance, an alloy, metal silicide, a polycide, and these, containing at least one 
of refractory metals, such as Cr, W, Ta, Mo, and Pb, can be used. It is desirable to, use the electric 
conduction film of hydrogen permeability like a doped polysilicon on the other hand as a component of the 
capacity electrode 302 which does not prepare opening, for example. After forming capacity line 300x in 
this configuration, a hydrogen treating can be performed convenient. 

[0200] Also in the electro-optic device of the gestalt of this operation, in the configuration which carries out 
the laminating of the storage capacitance 70-4 on scanning-line 3a or data-line 6a, since Openings 300a and 
300a are formed in capacity line 300x and capacity line 300y The same effectiveness as the above- 
mentioned operation gestalt that a hydrogen atom reaches channel field la' of TFT30 through Openings 
300a and 300a, and hydrogenation of channel field la ? is fully made, and can fully improve a TFT property 
even if it is after storage capacitance formation can be done so. 

[0201] Furthermore, it is the same as that of the above 18th - the 22nd operation gestalt that the 
effectiveness that the bad influence by capacity coupling between the capacity electrode 302 and data-line 
6a and between the capacity electrode 302 and scanning-line 3a can be prevented by having inserted the 
upper and lower sides of the capacity electrode 302 used as pixel electrode potential by the capacity lines 
300x and 300y used as fixed potential is acquired. 

[0202] (The 24th operation gestalt) Next, with reference to drawing 44 , the 24th operation gestalt of the 
electro-optic device of this invention is explained. Drawing 44 is the expansion top view of the TFT part of 
a TFT array substrate in which the data line, the scanning line, a pixel electrode, etc. were formed. Although 
the basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 
1 8th operation gestalt, with the gestalt of this operation, only the points made into the shape of notching 
differ to the configuration of opening of the 18th operation gestalt being a hole-like. Therefore, in drawing 
44 , the same sign is given to drawing 32 and a common component, and detailed explanation is omitted. 
Since cross-section structure also becomes being the same as that of the 18th operation gestalt, illustration is 
omitted. 

[0203] With the 18th operation gestalt, to the configuration of opening 300a having been a hole-like, as 
shown in drawing 44 , by this operation gestalt, the configuration of opening 300b prepared in capacity line 
300x is the configuration which cut and lacked a part of edge of the capacity line 300x bottom. 
[0204] Also in this operation gestalt, since the crystal defect which exists in the interior of channel field la* 
can be hydrogenated by having prepared opening 300b, the same effectiveness as the 18th operation gestalt 
that leakage current can be reduced is acquired. Other effectiveness is the same as the 18th operation gestalt. 

[0205] (The 25th operation gestalt) Next, with reference to drawing 45 , the 25th operation gestalt of the 
electro-optic device of this invention is explained. Drawing 45 is the expansion top view of the TFT part of 
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a TFT array substrate in which the data line, the scanning line, a pixel electrode, etc. were formed. Although 
the basic configuration of the electro-optic device of the gestalt of this operation is the same as that of the 
2 1 st operation gestalt, with the gestalt of this operation, only the points made into the shape of notching 
differ to the configuration of opening of the 21st operation gestalt being a hole-like. Therefore, in drawing 
45 , the same sign is given to drawing 38 and a common component, and detailed explanation is omitted. 
Since cross-section structure also becomes being the same as that of the 21st operation gestalt, illustration is 
omitted. 

[0206] With the 21st operation gestalt, to the configuration of Openings 300a and 302a having been a hole- 
like, as shown in drawing 45 , by this operation gestalt, the configuration of Openings 300b and 302b 
prepared in capacity line 300x and the capacity electrode 302, respectively is the configuration which cut 
and lacked a part of edge of each capacity line 300x and capacity electrode 302 bottom. 
[0207] Also in this operation gestalt, since the crystal defect which exists in the interior of channel field la* 
can be hydrogenated by having formed Openings 300b and 302b, the same effectiveness as the 21st 
operation gestalt that leakage current can be reduced is acquired. Other effectiveness is the same as the 21st 
operation gestalt. 

[0208] (The 26th operation gestalt) Next, with reference to drawing 46 and drawing 47 , the 26th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 46 is a top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed, 
and drawing 47 is the graph-sectional view showing the laminating condition of building the connection 
relation and storage capacitance of each class by the contact hole in drawing 46 . In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 47 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. 

[0209] Although the basic configuration of the electro-optic device of this operation gestalt is the same as 
that of the 1 8th - the 25th operation gestalt, it differs in that the electrode of three layers prepared opening in 
one layer or a two-layer electrode with the gestalt of this operation to having prepared opening among the 
electrodes of three layers which constitute storage capacitance from the 18th - a 25th operation gestalt. 
Therefore, in drawing 46 and drawing 47 , the same sign is given to drawing 32 and drawing 33 (the 1 8th 
operation gestalt), and a common component, and detailed explanation is omitted. 

[0210] With the gestalt of this operation, opening is prepared in all the capacity electrodes (capacity line) of 
three layers to having prepared opening in one layer or a two-layer capacity electrode (capacity line) among 
the electrodes of three layers which constitute storage capacitance 70-4 from the 18th - a 25th operation 
gestalt. That is, with this operation gestalt, as shown in drawing 46 and drawing 47 , Openings 300a, 302a, 
and 300a are formed in capacity line 300x (fixed potential side capacity electrode) of the maximum upper 
layer, an interlayer's capacity electrode 302 (pixel potential side capacity electrode), and all of capacity line 
300y (fixed potential side capacity electrode) of the lowest layer, respectively. 

[021 1] Since opening is prepared in all capacity electrodes (capacity line) in the case of the gestalt of this 
operation, the electric conduction film of hydrogen nontransparent nature, such as multilayers which carried 
out the laminating of a metal simple substance, an alloy, metal silicide, a polycide, and these, which contains 
at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, in capacity line 300x, the capacity 
electrode 302, and capacity line 300y can be used. In this case, after forming capacity line 300x, a hydrogen 
treating can be performed convenient. 

[0212] Also in this operation gestalt, since the crystal defect which exists in the interior of channel field la* 
can be hydrogenated by having formed Openings 300a, 302a, and 300a, the same effectiveness as the 18th - 
the 25th operation gestalt that leakage current can be reduced is acquired. Other effectiveness is the same as 
the 18th - the 25th operation gestalt. 

[0213] (The 27th operation gestalt) Next, with reference to drawing 48 and drawing 49 R> 9, the 27th 
operation gestalt of the electro-optic device of this invention is explained. It is the graph-sectional view 
showing the laminating condition that drawing 48 is a top view which is the pixel of the TFT array substrate 
with which the data line, the scanning line, a pixel electrode, etc. were formed, and drawing 49 builds the 
connection relation and storage capacitance of each class by the contact hole in drawing 48 here. In addition, 
in order to make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 49 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. Moreover, in drawing 48 and 
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drawing 49 , the same sign is given to drawing 2 and drawing 4 (the 1st operation gestalt), and a common 
component, and detailed explanation is omitted. 

[0214] As shown in drawing 48 and drawing 49 , with the 27th operation gestalt Compared with the 1st 
operation gestalt, the capacity line 300 and the capacity electrode 302 are replaced with carrying out 
opposite arrangement through a dielectric film 301. It has the conductive built-in light- shielding film 700 (a 
two-dot chain line shows a profile) as a capacity line in the 3rd interlayer insulation film 7 (namely, between 
interlayer insulation film 7a and interlayer insulation film 7b). And other example slack storage capacitance 
70-8 which is storage capacitance 70 (refer to drawing 1 ) consists of carrying out opposite arrangement of 
this built-in light-shielding film 700 and the capacity electrode 702 through a dielectric film 701 . 
[0215] Through the contact hole 751 punctured by interlayer insulation film 7b, it connects with pixel 
electrode 9a, and let this capacity electrode 702 be pixel electrode potential. Moreover, the capacity 
electrode 702 relays the junction layer 705 which consists of the same film (for example, aluminum film) as 
data-line 6a through the contact hole 753 punctured by the contact hole 752 punctured by interlayer 
insulation film 7a and the 1st interlayer insulation film 311, and is connected to high concentration drain 
field le. 

[0216] Furthermore, the built-in light-shielding film 700 which functions also as a capacity line of storage 
capacitance 70-8 while specifying the opening field of each pixel is installed in the shape of a grid even 
outside an image display field, and is dropped on fixed potential. The part corresponding to a contact hole 
752 is narrow a little, and flat-surface formation of the built-in light-shielding film 700 is carried out in 
order to close puncturing of a contact hole 752, if . 

[0217] Moreover, the capacity electrode 702 has the L character-like flat-surface configuration of coming to 
connect the part extended along with scanning-line 3a, and the part extended along with data-line 6a, and it 
is broadly formed a little around the contact hole 751 so that it may make connection with pixel electrode 9a 
by the contact hole 751 good. Moreover, it is broadly formed a little around the contact hole 753 in order to 
make connection with the junction layer 705 by the contact hole 753 good also with high concentration 
drain field le of semi-conductor layer la. 

[02 1 8] In addition, the junction layer 705 is formed in the shape of L character so that it may see 
superficially and the puncturing location of contact holes 752 and 753 may be included, respectively, it is 
narrow a little and flat-surface formation of the data-line 6a which consists of the same layer as the junction 
layer 705 is carried out so that the part in near [ contact hole 753 ] the junction layer 705 may be avoided. 
About other configurations, it is the same as that of the case of the 1 st operation gestalt. 
[0219] And in the case of the gestalt of this operation, hole-like opening 700a is prepared in the field which 
is equivalent to the built-in light- shielding film 700 above channel field la f of TFT30. As furthermore 
shown in drawing 48 , in order to carry out opening of the upper part of channel field la f of TFT30, it is 
narrow and the constriction section of data-line 6a formed by being narrow so that a part of junction layer 
705 might be avoided is formed so that channel field la' of TFT30 may be avoided further. Therefore, in 
order to avoid that increase of the resistance of data-line 6a arises in this most narrow part, he prepares the 
overhang section jutted out leftward in drawing conversely, and is trying for data-line 6a not to become 
extremely thin in this part. 

[0220] In the 1st - the 26th operation gestalt, after forming the structure, i.e., storage capacitance, where the 
data line is altogether arranged above storage capacitance, it was the structure which forms the data line. To 
it, in the case of the gestalt of this operation, after forming data-line 6a and the junction layer 705, the built- 
in light-shielding film 700 which constitutes storage capacitance 70-8, a dielectric film 701, and the capacity 
electrode 702 will be formed. Therefore, when aluminum film which is a low-melt point point metal as a 
component of data-line 6a and the junction layer 705 is used, it is good to use the metal simple substance 
which contains at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, Pb, etc. which can be formed by 
the sputtering method etc., as a component of the built-in light-shielding film 700 and the capacity electrode 
702, an alloy, metal silicide, a polycide, etc. As for especially the capacity electrode 702, it is desirable to 
use this high kind of protection-from-light nature of film also from a viewpoint of shading opening 700a of 
the channel field la' upper part of the built-in light-shielding film 700. In addition, about a dielectric film 
701, it is good to use silicon oxide, such as LTO film, the silicon oxide by the plasma-CVD method, a 
silicon nitride, etc. Moreover, if a refractory metal is used for data-line 6a and the junction layer 705, silicon 
oxide, such as HTO film, is also selectable as an ingredient of the polish recon film and a dielectric film 701 
as an ingredient of a capacity electrode. 

[0221] Since there is no need of wiring the scanning line lining up side-by-side in a capacity line like the 
background technique mentioned above according to this operation gestalt, it is not necessary to extend the 
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non-opening field of each pixel, and big storage capacitance is obtained by forming a capacity line and a 
capacity electrode in scanning-line 3a or data-line 6a in piles in three dimensions on the TFT array substrate 
10. When this effectiveness is acquired, even if it performs a hydrogen treating after formation of a 
dielectric film 701, a TFT property can be raised by channel field la 1 of TFT30 fully being hydrogenated. 
Moreover, since the field of the opening 700a can be shaded with the capacity electrode 702 by selection of 
the ingredient of the capacity electrode 702 even if it is the structure which prepared opening 700a in the 
built-in light-shielding film 700, in order to perform a hydrogen treating effectively, the optical leakage 
current of TFT30 can also be prevented. 

[0222] (The 28th operation gestalt) Next, with reference to drawing 50 and drawing 5 1 , the 28th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 50 is a top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed, 
and drawing 5 1 is the graph-sectional view showing the laminating condition of building the connection 
relation and storage capacitance of each class by the contact hole in drawing 50 . In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 5 1 , in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. 

[0223] Although the basic configuration of the electro-optic device of this operation gestalt is the same as 
that of the 27th operation gestalt almost, it differs in that the capacity electrode which constitutes storage 
capacitance prepared the built-in light-shielding film separately. Therefore, in drawing 50 and drawing 5 1 , 
the same sign is given to drawing 48 and drawing 4949 (the 27th operation gestalt), and a common 
component, and detailed explanation is omitted. 

[0224] In the case of the gestalt of this operation, as shown in drawing 50 and drawing 5 1 , compared with 
the 27th operation gestalt, the vertical relation between capacity line 700' (the two-dot chain line in drawing 
50 shows) and capacity electrode 702' (the dashed line in drawin g 50 shows) is reversed focusing on 
dielectric film 70T between both. In connection with this, the part corresponding to a contact hole 751 is 
narrow a little, and flat-surface formation of it is carried out so that it may close puncturing of a contact hole 
751 for every pixel, if grid-like capacity line 700' is possible. Moreover, capacity electrode 702' has the L 
character-like flat-surface configuration of coming to connect the part extended along with scanning-line 3 a, 
and the part extended along with data-line 6a, and it is broadly formed a little around the contact hole 75 1 so 
that it may make connection with pixel electrode 9a by the contact hole 751 good. Moreover, although built- 
in light-shielding film 700' was functioning as a capacity line with the 27th operation gestalt, capacity line 
700' may not have protection-from-light nature conversely with the gestalt of this operation. Instead, the 
upper light-shielding film 7001 (the thick wire in drawing shows) is separately formed between interlay er 
insulation film 7a- 1 and interlayer insulation film 7a-2. About other configurations, it is the same as that of 
the case of the 27th operation gestalt. 

[0225] And in the case of the gestalt of this operation, hole-like opening 7001a is prepared in the field which 
is equivalent to the upper light-shielding film 7001 above channel field la' of TFT30. Moreover, notching- 
like opening 702b f is prepared in the field which also hits capacity electrode 702' above channel field la f of 
TFT30. As furthermore shown in drawing 50 , in order to carry out opening of the upper part of channel 
field la 1 of TFT30, it is narrow and the constriction section of data-line 6a formed by being narrow so that a 
part of junction layer 705 might be avoided is formed so that channel field la' of TFT30 may be avoided 
further. Therefore, in order to avoid that increase of the resistance of data-line 6a arises in this most narrow 
part, he prepares the overhang section jutted out leftward in drawing conversely, and is trying for data-line 
6a not to become extremely thin in this part. 

[0226] When big storage capacitance is obtained also in this operation gestalt by forming a capacity line and 
a capacity electrode in scanning-line 3a or data-line 6a in piles in three dimensions on the TFT array 
substrate 10 Even if it performs a hydrogen treating after formation of dielectric film 701', the same 
effectiveness as the 27th operation gestalt that a TFT property can be raised by channel field la' of TFT30 
fully being hydrogenated can be done so. 

[0227] (The 29th operation gestalt) Next, with reference to drawing 52 and drawing 53 , the 29th operation 
gestalt of the electro-optic device of this invention is explained. Drawing 52 is a top view which is the pixel 
of the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed, 
and drawing 53 is the graph-sectional view showing the laminating condition of building the connection 
relation and storage capacitance of each class by the contact hole in drawing 52. In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 

http ://www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 4/ 1 2/2 006 



JP,2002-094072,A [DETAILED DESCRIPTION] 



Page 28 of 32 



capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 53, in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. 

[0228] Although the basic configuration of the electro-optic device of this operation gestalt is the same as 
that of the 1st operation gestalt almost, in addition to the capacity electrode, the points which also formed 
the capacity line used as fixed potential in island shape differ. Therefore, in drawing 52 and drawing 53, the 
same sign is given to drawing 2 and drawing 4 (the 1st operation gestalt), and a common component, and 
detailed explanation is omitted. 

[0229] In the case of the gestalt of this operation, as shown in drawing 52 and drawing 53, unlike the 1st 
operation gestalt, the junction layer 303 which relays connection between Id of high concentration source 
fields of TFT30 to data-line 6a is not formed, but direct continuation of the data-line 6a is carried out to Id 
of high concentration source fields of TFT30 through the contact hole 86 which penetrates an interlayer 
insulation film 31 1 and an interlayer insulation film 312. 

[0230] Like the 1st operation gestalt, although capacity line 300" is formed in an upper layer side and 
capacity electrode 302" is formed in the lower layer side through dielectric film 301", like the 1st operation 
gestalt, capacity line 300" is not prolonged for a long time along with scanning-line 3 a, but is formed in 
island shape for every pixel about storage capacitance 70-5 (in explanation of this operation gestalt, it is 
called a "capacity line" irrespective of a configuration). Therefore, in order to drop each capacity line 300 on 
fixed potential, with this operation gestalt, by being installed in the perimeter from an image display field, 
and connecting with the constant source of potential, lower layer light-shielding film 1 1 a made into fixed 
potential is prepared, and capacity line 300" is connected to lower layer light-shielding film 11a through the 
contact hole 87 formed in the interlayer insulation film 311 and the substrate insulator layer 12 for every 
pixel. 

[023 1 ] and — a book — operation — a gestalt — a case — drawing 52 — being shown — as — both — 
abbreviation — L — a character ~ ** — forming — having had — capacity — a line — 300 — " — and — 
capacity — an electrode — 302 — " — a corner — TFT — 30 — a channel — a field — one — a — 1 — avoiding — 
as — having been narrow — a configuration — ** — having carried out — things — TFT — 30 — a channel — a 
field — one — a — ' — the upper part — opening — forming — having —****. In addition, as a component of 
capacity line 300" and capacity electrode 302", the same thing as the 12th operation gestalt which prepared 
opening can be used for both electrodes two-layer [ these ]. 

[0232] Therefore, when big storage capacitance is obtained by forming capacity line 300" and capacity 
electrode 302" in scanning-line 3a or data-line 6a in piles in three dimensions on the TFT array substrate 10 
according to this operation gestalt, Even if it performs a hydrogen treating after formation of capacity line 
300", the same effectiveness as the above-mentioned operation gestalt that a TFT property can be raised by 
channel field la' of TFT30 fully being hydrogenated can be done so. 

[0233] Moreover, in the case of this operation gestalt, it is especially effective in capacity line 300" being 
stabilized more and fixed to fixed potential by having connected capacity line 300" to lower layer light- 
shielding film 1 la through the contact hole 87 for every pixel. 

[0234] (The 30th operation gestalt) Although the 1st explained above - the 29th operation gestalt are 
equipped with TFT of the top gate mold with which the gate electrode (scanning line) has been arranged at 
the channel field bottom of a semi-conductor layer as TFT for pixel switching The 30th and 31st operation 
gestalt explained below is equipped with TFT of the bottom gate mold with which the gate electrode 
(scanning line) has been arranged at the channel field bottom of a semi-conductor layer as TFT for pixel 
switching. 

[0235] Next, with reference to drawing 54 and drawing 55, the 30th operation gestalt of the electro-optic 
device of this invention is explained. It is the graph-sectional view showing the laminating condition that 
drawing 54 is a top view which is the pixel of the TFT array substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed, and drawing 55 builds the connection relation and storage 
capacitance of each class by the contact hole in drawing 54 here. In addition, in order to make easy to 
understand the laminating condition of building the connection relation and storage capacitance by the 
contact hole in a list, the scale is made to have differed from relative plane configuration suitably for each 
class or every each part material in drawing 55, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing. Moreover, in drawing 54 and drawing 55, the 
same sign is given to drawing 2 and drawing 4 (the 1st operation gestalt), and a common component, and 
detailed explanation is omitted. 

[0236] As shown in drawing 54 and drawing 55, with this operation gestalt, other example slack storage 



http://www4.ipdl . ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



4/12/2006 



JP,2002-094072,A [DETAILED DESCRIPTION] 



Page 29 of 32 



capacitance 70-6 which is storage capacitance 70 (refer to drawing 1) is built above TFT30' for pixel 
switching of a bottom gate mold. More specifically, the laminating of the semi-conductor layer 210a is 
carried out through gate-dielectric-film 2 1 on the TFT array substrate 1 0 on the gate electrode section 
projected to the up side by drawing 54 at corniform along with scanning-line 3a 1 to data-line 6a\ Let the part 
of semi-conductor layer 210a which counters this gate electrode section be a channel field. On semi- 
conductor layer 210a, source electrode 204a and drain electrode 204b are formed from data-line 6a' and the 
same film (for example, aluminum film). Between source electrode 204a, and drain electrode 204b and 
semi-conductor layer 210a, the laminating of the junctional zones 205a and 205b which consist of an n+ 
mold a-Si (amorphous silicon) layer in order to acquire ohmic junction is carried out, respectively, and the 
insulating dirty stop film 208 for protecting a channel is formed on semi-conductor layer 210a in the center 
section of the channel field. On the edge of drain electrode 204b, the laminating of the island-shape capacity 
electrode 202 (a pixel potential side capacity electrode and the dashed line in drawing 54 show) is carried 
out through the interlayer insulation film 212, and the laminating of the capacity line 200 (fixed potential 
side capacity electrode) is further carried out through the dielectric film 201 on the capacity electrode 202. 
And the capacity line 200 is extended in the shape of a stripe in the inside of an image display field, is 
installed outside an image display field, and is dropped on fixed potential. 

[0237] Pixel electrode 209a f is arranged above storage capacitance 70-6, and the laminating of the interlayer 
insulation film 216 is carried out between the capacity line 200 and pixel electrode 209a 1 . Through the 
contact hole 217 punctured by the interlayer insulation film 216, pixel electrode 209a* and the capacity 
electrode 202 are connected, and let the capacity electrode 202 be pixel electrode potential. In addition, the 
broad part is made a little and larger than the capacity line 200 in the contact hole 217 neighborhood so that 
the broad part concerned may be made a little and small only for the part which sees superficially as the 
stripe [ which has a broad part for every pixel (that is, it has a ctenidium in the drawing 54 Nakagami 
side) ]-like capacity line 200 was shown in drawing 54, and avoids a contact hole 217 and the island-shape 
capacity electrode 202 can be connected in a contact hole 217. 

[0238] And in the case of the gestalt of this operation, hole-like opening 202a is prepared in the field which 
hits the capacity electrode 202 above the channel field of TFT30'. 

[0239] Therefore, when big storage capacitance is obtained by forming the capacity line 200 and the 
capacity electrode 202 in scanning-line 3a' or data-line 6a' in piles in three dimensions on the TFT array 
substrate 10 according to this operation gestalt, Even if it performs a hydrogen treating after formation of a 
dielectric film 201, the same effectiveness as the above-mentioned operation gestalt that a TFT property can 
be raised by the channel field of TFT30' fully being hydrogenated can be done so. 

[0240] (The 3 1st operation gestalt) Next, with reference to drawing 56 and drawing 57, the 3 1st operation 
gestalt of the electro-optic device of this invention is explained. It is the graph-sectional view showing the 
laminating condition that drawing 56 is a top view which is the pixel of the TFT array substrate with which 
the data line, the scanning line, a pixel electrode, etc. were formed, and drawing 57 builds the connection 
relation and storage capacitance of each class by the contact hole in drawing 56 here. In addition, in order to 
make easy to understand the laminating condition of building the connection relation and storage 
capacitance by the contact hole in a list, the scale is made to have differed from relative plane configuration 
suitably for each class or every each part material in drawing 57, in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing. Moreover, in drawing 56 and 
drawing 57, the same sign is given to drawing 54 and drawing 55 (the 30th operation gestalt), and a 
common component, and the explanation is omitted. 

[0241] As shown in drawing 56 and drawing 57, with this operation gestalt Compared with the 30th 
operation gestalt, other example slack storage capacitance 70-7 which is storage capacitance 70 (refer to 
drawing 1) Island-shape capacity electrode 202' (a pixel potential side capacity electrode and the dashed line 
in drawing 56 show) consists of upper electric conduction film, and stripe-like capacity line 200 1 (a fixed 
potential side capacity electrode and a drawing 56 destructive line show) consists of lower electric 
conduction film. And pixel electrode 209a' and capacity electrode 202' are connected through contact hole 
217' punctured by the interlayer insulation film 216, and let capacity electrode 202' be pixel electrode 
potential. Moreover, capacity electrode 202' is connected to drain electrode 204b of TFT30' through contact 
hole 213' punctured by the interlayer insulation film 212. 

[0242] In addition, in gate electrode and drain electrode 204b projected from source electrode 204a and 
scanning-line 3a', as shown in drawing 56, for every pixel, broadly, it projects and capacity line 200' is 
greatly formed at the drawing 56 Nakagami side so that not only a wrap but data-line 6a' may be covered (to 
the shape of namely, a stripe which has a big ctenidium to the up side). Corresponding to this, greatly, 
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broadly, it projects and island-shape capacity electrode 202* is formed at the drawing 56 Nakagami side, 
respectively (in namely, L character configuration where the corner blistered). About other configurations, it 
is the same as that of the case of the 30th operation gestalt. 

[0243] And in the case of the gestalt of this operation, hole-like opening 200a 1 is prepared in the field which 
hits capacity line 200' above the channel field of TFT30\ 

[0244] Therefore, when big storage capacitance is obtained by forming capacity line 200 1 and capacity 
electrode 202 1 in scanning-line 3a' or data-line 6a f in piles in three dimensions on the TFT array substrate 10 
according to this operation gestalt, Even if it performs a hydrogen treating after formation of a dielectric 
film 201, the same effectiveness as the above-mentioned operation gestalt that a TFT property can be raised 
by the channel field of TFT30 ? fully being hydrogenated can be done so. 

[0245] further — a book — operation — a gestalt — **** — TFT — 30 — 1 — the scanning line — three — a — 1 — 
and — the data line — six — a — ' — a pixel — electrode potential — ** -- carrying out — having — capacity — 
an electrode — 202 — 1 — between --****-- immobilization — potential — ** — carrying out — having — 
capacity — a line — 200 — ' — intervening «**** — since — capacity — an electrode — 202 — ' — it can set — 
potential — fluctuation — capacity — coupling — TFT — 30 — 1 — or — the scanning line — three — a — 1 — the 
data line — six — a — 1 — a bad influence — doing — things — Or since the potential fluctuation in scanning- 
line 3 a 1 or data-line 6a' does not have a bad influence on capacity electrode 202* (further pixel electrode 
209a f ) by capacity coupling, it is advantageous. And if constituted in this way, it can be managed even if it 
does not thicken the 1st interlayer insulation film 212 for capacity coupling reduction. 
[0246] (The whole electro-optic device configuration) The whole electro-optic device configuration in each 
operation gestalt constituted as mentioned above is explained with reference to drawing 58 and drawing 59. 
In addition, drawing 58 is the top view which looked at the TFT array substrate 10 from the opposite 
substrate 20 side with each component formed on it, and drawing 59 is the H-H' sectional view of drawing 
58. 

[0247] In drawing 58, on the TFT array substrate 10, the sealant 52 is formed along the edge and the light- 
shielding film 53 as a frame which specifies the circumference of image display field 10a is formed in 
parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 which 
drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are prepared in the 
field of the outside of a sealant 52 along with one side of the TFT array substrate 10, and the scanning-line 
drive circuit 104 which drives scanning-line 3a is formed along with two sides which adjoin this one side by 
supplying a scan signal to scanning-line 3 a to predetermined timing. If the scan signal delay supplied to 
scanning-line 3a does not become a problem, the thing only with one side sufficient [ the scanning-line drive 
circuit 104 ] cannot be overemphasized. Moreover, the data-line drive circuit 101 may be arranged on both 
sides along the side of image display field 10a. Furthermore, two or more wiring 105 for connecting 
between the scanning-line drive circuits 104 established in the both sides of image display field 10a is 
formed in one side in which the TFT array substrate 10 remains. Moreover, in at least one place of the 
corner section of the opposite substrate 20, the flow material 1 06 for taking a flow electrically between the 
TFT array substrate 1 0 and the opposite substrate 20 is formed. 

[0248] And as shown in drawing 59, the opposite substrate 20 with the almost same profile as the sealant 52 
shown in drawing 58 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0249] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling circuit 
which impresses a picture signal to two or more data-line 6a to predetermined timing, the precharge circuit 
which precedes the precharge signal of a predetermined voltage level with a picture signal, and supplies it to 
two or more data-line 6a respectively, the quality of the electro-optic device concerned at the manufacture 
middle or the time of shipment, a defect, etc. in addition to these data-line drive circuits 101 and scanning- 
line drive circuit 104 grade etc. may be formed. 

[0250] As mentioned above, you may make it connect with LSI for a drive mounted on the TAB (Tape 
Automated bonding) substrate instead of forming the data-line drive circuit 101 and the scanning-line drive 
circuit 104 on the TFT array substrate 10 electrically and mechanically through the anisotropy electric 
conduction film prepared in the periphery of the TFT array substrate 10 with each operation gestalt 
explained with reference to drawing 59 from drawing 1 . Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) 
mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a 
polarizing plate, etc. are respectively arranged in a predetermined direction at the side in which the outgoing 
radiation light of the side in which the incident light of the opposite substrate 20 carries out incidence, and 
the TFT array substrate 10 carries out outgoing radiation. 
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[0251] Since the electro-optic device in each operation gestalt explained above is applied to a projector, the 
electro-optic device of three sheets will be respectively used as a light valve for RGB, and incidence of the 
light of each color respectively decomposed through the dichroic mirror for RGB color separation will be 
respectively carried out to each light valve as incident light. Therefore, with each operation gestalt, the color 
filter is not prepared in the opposite substrate 20. However, the color filter of RGB may be formed in the 
predetermined field which counters pixel electrode 9a in which the 2nd light-shielding film 23 is not formed 
on the opposite substrate 20 with the protective coat. If it does in this way, the electro-optic device in each 
operation gestalt is applicable about the color electro-optic device of direct viewing types other than a 
projector, or a reflective mold. Moreover, a micro lens may be formed so that it may correspond to 1 pixel 
per piece on the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 1 0 by a color resist etc. If it does in this way, a 
bright electro-optic device is realizable by improving the condensing effectiveness of incident light. 
Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by depositing the 
interference layer to which the refractive index of many layers is different on the opposite substrate 20 again 
may be formed. According to this opposite substrate with a die clo IKKU filter, a brighter color electro-optic 
device is realizable. 

[0252] (Example of electronic equipment) Drawing 60 is the outline block diagram showing the important 
section of the projection mold liquid crystal display using the liquid crystal equipment which is an electro- 
optic device of the above-mentioned operation gestalt as light modulation equipment, drawing 60 ~ setting - 
- 610 — the light source, and 613 and 614 — a dichroic mirror, and 615, 616 and 617 — a reflective mirror 
and 618 — in an incidence lens and 619, liquid crystal light modulation equipment and 625 show a cross 
dichroic prism, and, as for a relay lens and 620, 626 shows a projector lens, as for an outgoing radiation 
lens, and 622, 623 and 624. The light source 610 consists of a reflector 612 which reflects the light of the 
lamps 611, such as metal halide, and a lamp. The dichroic mirror 613 of blue glow and green light reflection 
reflects blue glow and green light while making the red light of the flux of lights from the light source 610 
penetrate. It is reflected by the reflective mirror 617 and incidence of the transmitted red light is carried out 
to the liquid crystal light modulation equipment 622 for red light. On the other hand, among the colored 
light reflected with the dichroic mirror 613, it is reflected by the dichroic mirror 614 of green light 
reflection, and incidence of the green light is carried out to the liquid crystal light modulation equipment 623 
for green light. On the other hand, blue glow also penetrates the 2nd dichroic mirror 614. In order to prevent 
the optical loss by the long optical path to blue glow, the light guide means 621 which consists of a relay 
lens system containing the incidence lens 618, a relay lens 619, and the outgoing radiation lens 620 is 
established, and incidence of the blue glow is carried out to the liquid crystal light modulation equipment 
624 for blue glow through this. Incidence of the three colored light modulated by each light modulation 
equipment is carried out to the cross dichroic prism 625. As for this prism, the dielectric multilayers in 
which four rectangular prisms reflect the dielectric multilayers which are stuck and reflect red sunset in that 
inside, and a blue light are formed in the shape of a cross joint. Three colored light is compounded by these 
dielectric multilayers, and the light showing a color picture is formed. With the projector lens 626 which is 
an incident light study system, it is projected on the compounded light on a screen 627, and an image is 
expanded and it is displayed. 

[0253] Other examples of electronic equipment equipped with the liquid crystal equipment which is an 
electro-optic device of the above-mentioned operation gestalt are explained. Drawing 61 is the perspective 
view having shown an example of a cellular phone. In drawing 61 , a sign 1 000 shows the body of a cellular 
phone, and the sign 1001 shows the liquid crystal display section using the above-mentioned liquid crystal 
display. 

[0254] Drawing 62 is the perspective view having shown an example of wrist watch mold electronic 
equipment. In drawing 62, a sign 1 100 shows the body of a clock and the sign 1101 shows the liquid crystal 
display section using the above-mentioned liquid crystal display. 

[0255] Drawing 63 is the perspective view having shown an example of pocket mold information 
processors, such as a word processor and a personal computer. In drawing 63, the liquid crystal display 
section for which the sign 1200 used the information processor for and the sign 1202 used the liquid crystal 
display of the above [ the input sections such as a keyboard, and a sign 1204 / the body of an information 
processor and a sign 1206 ] is shown. 

[0256] Since the electronic equipment shown in drawing 60 - drawing 63 is equipped with the liquid crystal 
display section which used the electro-optic device of the gestalt of the above-mentioned implementation, it 
can realize the electronic equipment which has the screen excellent in image quality. 
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[0257] This invention is not restricted to each operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in a 
claim and the whole specification, and the electro-optic device accompanied by such modification is also 
contained in the technical range of this invention. TFT with the above-mentioned operation gestalt for 
example, in a top gate mold or a bottom gate mold Although many operation gestalten were illustrated by 
the factor whether it considers as the configuration which makes two-layer the physical relationship of the 
upper and lower sides of a capacity line and a capacity electrode, and one capacity electrode, and faces 
across another side, whether to prepare opening in which film, to make the configuration of opening into the 
shape of a hole, or to consider as the shape of notching It is easy to be natural even if it adopts the 
combination of each factor except having illustrated in the top. Moreover, a design change is possible 
suitably also about a configuration, number, etc. of openings. 
[0258] 

[Effect of the Invention] As explained to the detail above, even if the various electric conduction film which 
constitutes a light-shielding film, storage capacitance, etc. exists above TFT according to this invention, the 
hydrogen treating of a silicone film can be performed convenient and the property improvement of TFT can 
be aimed at. Consequently, the electro-optic device in which a high-definition display is possible is 
realizable. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] Two or more scanning line and two or more data lines which constituted one substrate of the 
substrates of said pair of the electro-optic device with which it comes to pinch an opto electronics material, 
and were formed in the shape of a matrix between the substrates of a pair, It is the component substrate for 
electro-optic devices which has the thin film transistor connected to said scanning line and data line, and the 
pixel electrode connected to this thin film transistor. The component substrate for electro-optic devices 
characterized by preparing opening the field of said thin film transistor which hits some upper parts of a 
channel field at least carried out [ opening ] opening to the electric conduction film of any one layer at least 
among the electric conduction film by which the laminating was carried out above said thin film transistor. 
[Claim 2] The component substrate for electro-optic devices according to claim 1 characterized by preparing 
the film which has protection- from-light nature above said opening. 

[Claim 3] The component substrate for electro-optic devices according to claim 2 with which the film which 
has said protection-from-light nature is characterized by constituting said data line. 

[Claim 4] The pixel potential side capacity electrode which is electrically connected to said pixel electrode 
and is made into pixel electrode potential, The laminating of the storage capacitance which comes to have 
the fixed potential side capacity electrode which opposite arrangement is carried out with said pixel 
potential side capacity electrode through a dielectric film, and is made into fixed potential is carried out 
above said scanning line. The component substrate for electro-optic devices given in claim 1 characterized 
by the thing of said pixel potential side capacity electrode and said fixed potential side capacity electrode for 
which said opening was prepared in one of electrodes at least thru/or any 1 term of 3. 

[Claim 5] The component substrate for electro-optic devices according to claim 4 characterized by preparing 
said opening in the electrode located in the bottom among said pixel potential side capacity electrode and 
said fixed potential side capacity electrode. 

[Claim 6] The component substrate for electro-optic devices according to claim 4 characterized by preparing 
said opening in the electrode located in the bottom among said pixel potential side capacity electrode and 
said fixed potential side capacity electrode. 

[Claim 7] The component substrate for electro-optic devices according to claim 4 characterized by preparing 
the both sides of said pixel potential side capacity electrode and said fixed potential side capacity electrode 
said opening. 

[Claim 8] The component substrate for electro-optic devices given in claim 4 to which said fixed potential 
side capacity electrode is characterized by carrying out the laminating between said scanning line and said 
pixel potential side capacity electrode in the cross-section structure of the component substrate concerned 
thru/or any 1 term of 7. 

[Claim 9] The component substrate for electro-optic devices given in claim 4 to which said fixed potential 
side capacity electrode is characterized by carrying out the laminating between said data line and said pixel 
potential side capacity electrode in the cross-section structure of the component substrate concerned thru/or 
any 1 term of 7. 

[Claim 10] One side of said pixel potential side capacity electrode and said fixed potential side capacity 
electrode is a component substrate for electro-optic devices according to claim 4 which consists of an 
electrode of the pair which pinches another side from the upper and lower sides, and is characterized by the 
thing of the electrodes of three layers in all for which said opening was prepared in the electrode of any one 
layer at least. 

[Claim 11] The component substrate for electro-optic devices according to claim 10 characterized by said 
fixed potential side capacity electrode consisting of an electrode of the pair which pinches said pixel 
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potential side capacity electrode from the upper and lower sides. 

[Claim 12] While said pixel potential side capacity electrode and said fixed potential side capacity electrode 
both consist of island-shape electric conduction film See a channel field from said substrate side at least, and 
the lower layer light-shielding film of wrap conductivity is prepared, the lower layer of said thin film 
transistor — being located — said — The component substrate for electro-optic devices given in claim 4 
characterized by connecting said fixed potential side capacity electrode with said lower layer light-shielding 
film electrically thru/or any 1 term of 1 1 . 

[Claim 13] The pixel potential side capacity electrode which is electrically connected to said pixel electrode 
and is made into pixel electrode potential, The laminating of the storage capacitance which comes to have 
the fixed potential side capacity electrode which opposite arrangement is carried out with said pixel 
potential side capacity electrode through a dielectric film, and is made into fixed potential is carried out 
above said data line. The component substrate for electro-optic devices given in claim 1 characterized by the 
thing of said pixel potential side capacity electrode and said fixed potential side capacity electrode for which 
said opening was prepared in one of electrodes at least thru/or any 1 term of 3. 

[Claim 14] The component substrate for electro-optic devices according to claim 13 characterized by said 
pixel potential side capacity electrode consisting of island-shape electric conduction film by which it is 
placed between said thin film transistor and said pixel inter-electrode. 

[Claim 15] The component substrate for electro-optic devices given in claim 1 characterized by having 
prepared the upper light-shielding film located above said thin film transistor, and preparing said opening in 
this upper light-shielding film thru/or any 1 term of 14. 

[Claim 16] Said opening is a component substrate for electro-optic devices given in claim 1 characterized by 
being the hole formed in said electric conduction film thru/or any 1 term of 15. 

[Claim 17] Said opening is a component substrate for electro-optic devices given in claim 1 characterized by 
being notching formed in said electric conduction film thru/or any 1 term of 15. 

[Claim 1 8] The component substrate for electro-optic devices given in claim 1 characterized by said thin 
film transistor being a thin film transistor of the LDD structure where the low concentration impurity 
diffusion field was prepared, respectively between said channel fields and source fields and between said 
channel fields and drain fields thru/or any 1 term of 1 7. 

[Claim 1 9] The component substrate for electro-optic devices according to claim 1 8 with which the edge of 
the direction of channel length of said opening is characterized by being located outside the boundary of 
said channel field and said low concentration impurity diffusion field. 

[Claim 20] The component substrate for electro-optic devices according to claim 1 8 with which the edge of 
the direction of channel length of said opening is characterized by being located outside said low 
concentration impurity diffusion field. 

[Claim 21] The component substrate for electro-optic devices according to claim 18 with which the edge of 
the direction of channel length of said opening is characterized by being located outside said source field or 
a drain field. 

[Claim 22] The component substrate for electro-optic devices according to claim 18 to 21 with which the 
edge of the channel width direction of said opening is characterized by being located outside the edge of 
said channel field. 

[Claim 23] The electro-optic device which carries out opposite arrangement of the component substrate for 
electro-optic devices and an opposite substrate given in claim 1 thru/or any 1 term of 22, and is 
characterized by coming to pinch an opto electronics material among these substrates. 
[Claim 24] The electro-optic device according to claim 23 characterized by preparing a light-shielding film 
in the field which hits above said thin film transistor on said opposite substrate. 

[Claim 25] Two or more scanning line and two or more data lines which constituted one substrate of the 
substrates of said pair of the electro-optic device with which it comes to pinch an opto electronics material, 
and were formed in the shape of a matrix between the substrates of a pair, It is the manufacture approach of 
the component substrate for electro-optic devices of having the thin film transistor connected to said 
scanning line and data line, and the pixel electrode connected to this thin film transistor. The process which 
forms said thin film transistor and said scanning line on a substrate, The pixel potential side capacity 
electrode which is electrically connected to said pixel electrode and is made into pixel electrode potential 
above said thin film transistor, It comes to have the fixed potential side capacity electrode which opposite 
arrangement is carried out with said pixel potential side capacity electrode through a dielectric film, and is 
made into fixed potential. Said pixel potential side capacity electrode and said fixed potential side capacity 
electrode at least to one of electrodes The process in which the field of said thin film transistor which hits 
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some upper parts of a channel field at least forms the storage capacitance which prepared opening which 
carried out opening through an insulator layer, The manufacture approach of the component substrate for 
electro-optic devices characterized by having the process of said thin film transistor which performs the 
hydrogen treating of a channel field at least. 

[Claim 26] The manufacture approach of the component substrate for electro-optic devices according to 
claim 25 characterized by forming said data line which consists of film which has protection-from-light 
nature so that the upper part of said opening may be covered after performing said hydrogen treating. 
[Claim 27] The manufacture approach of the component substrate for electro-optic devices according to 
claim 25 or 26 characterized by forming the near electrode with which said opening is not prepared among 
said pixel potential side capacity electrode and said fixed potential side capacity electrode by the film which 
has hydrogen permeability, and forming the near electrode with which said opening was prepared by the 
film which does not have hydrogen permeability. 

[Claim 28] The manufacture approach of the component substrate for electro-optic devices according to 
claim 27 characterized by using a polycrystal silicone film as film which has said hydrogen permeability. 
[Claim 29] The manufacture approach of the component substrate for electro-optic devices according to 
claim 27 characterized by using a metal membrane, the metal silicide film, or the polycide film as film 
which does not have said hydrogen permeability. 

[Claim 30] The manufacture approach of the component substrate for electro-optic devices according to 
claim 27 characterized by performing said hydrogen treating before forming this film while forming the near 
electrode with which said opening is not prepared among said pixel potential side capacity electrode and 
said fixed potential side capacity electrode by the film which does not have hydrogen permeability. 
[Claim 31] The manufacture approach of the electro-optic device characterized by having the process which 
the process which manufactures the component substrate for electro-optic devices using the manufacture 
approach of the component substrate for electro-optic devices a publication, and this component substrate 
for electro-optic devices and an opposite substrate are opened [ process ] in claim 25 thru/or 30, and 
predetermined spacing is stuck [ process ] on it, and makes an opto electronics material pinch between a 
****** process, and the component substrate for these electro-optic devices and an opposite substrate. 
[Claim 32] Electronic equipment characterized by having an electro-optic device according to claim 23 or 
24. 



[Translation done.] 
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* ftfcW**ffi i fc#i-**«3te¥SBffl**;S*-C*> 
or, 

z> m a l itffl a mm it h tut r t twm t -t a 

mwsr. t£tiz> mmmimm&mm t , ^sftansr^ l 
r HufeoHj^mfuW^ftmii t *n*nffiB sftHJtmffc t $ 

(c BtfteFJ p SB # fgtt ibft fc r t £#m 1 1-5 §t 1 * 
5 ] iiuEHifimtefly^SmffiiliuE@£«ift 

« © ivraBW jsk # i> TmiEx - 9 m k ^mmmiSLmm 
mm,m t ©ra * n t ^ a r t t 

i o j mmmmmiiLm^mmm t tmm&n 



2 

i>-f i jBotts^ffien ummft e>ftfc ^k&ft 

i i ] iiMSS£ttffifll$fttt«;ft** flMBB* 

I i 2 ] wimmmm,®.mmmmm t mum-^m 

itl:, BftESHB h7^?©TItfifL huE'> * 

LT«rEH*«ffi«a!»mSi:atieiEB*ix@^«tti: 
fflr-*i&<75±;£(-«Jf £ft x fflCBi*«ffiflD$B<«l 

1 4 ] mmmmimmmmmtK mmmm 

t-M^tifcii l 3 {cE«©mm 

3t^Bffl^^S«„ 

ftA^-iI(cE«©fl;^*^^Bffl*T-*«o 
[|#*Jli6] HuEraRSPtt, ilEilKlcMJii 
fc?L-C*>Sr.i:S:«M»ii-4fll**l/j:v^Ll 5©wf 
ftd^-rlfcEttrom^Tt^^fiffl^^Sfc 
I»*«i7| miEMPSlJtt, tuE^m^JPM^ft 
fc#0*#-Cfc5£fc lfcl^Ll 5 

©v^-fft^-rI(cE«©«^7fe^Bffl»^«fc 
« [IS*iSl8] BuE»Kh7^-^^^*^ BfTEf 1 --^^ 
/Hfi*i: y-^ffi*©Ffl*5<tO t mlE^i'^/i-ffi«i 

ftfc L D D«i§©»« h 9 V 9 XfcS r i: 

-rsm^jsi^vLi 7©t,^-fft^— JSi-E«j©m^3t 

j; 9 t^«!H-fi[BbTv>5 r k %®mk-tz>m*m 1 8 
^E«t©«m3t^Bfflig^a«o 

so [W*JI2 0] MEf^PlfB©5 1 -t^/i'fi^^©#/55 > 
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3 

l 8 *cffi*(0»«jt^§g|Iffl3|IT- 

[»jft«2 3] »*qCl&^L2 2<7>^m^-«{C 
2 4 ] «TiB*tfplK«±(OH(f|B»J» h 9 

[it*ii2 5 ] -tt<Dmmmznm t yt¥ttmmftts 
- * in £ ffi^-r 5 r. t * #m i -r a 2 5 k sett© 



4 

[S#>52 9] i)trie7K*»H44rWS*v^8tt 

fflv^r k*w&t-fz>m*i$.2 7 fcfe«©«ft3t^« 

3 0 ] HufSS»*^{IU^fi««i t ButeS^* 
io 1-5.ff*3S2 7i^fS«o«^^Bffl*i L S«<»S!}^ 

[«*S3 2] «*S2 3£fctt2 4fclE*0>m«ft 
[0 0 0 1] 

SSfMbv^v 7 ^.^ (Thin Film Transistor, glf, 2S 
STFTi l§|E"t"-5) •y^^^m^tL.xm\ / ^tL 

m^ft¥mmmm*m$i<DmmzM-fz>h<DX'hz, a 

[0 0 0 2] 

30 [*£*©&«] TFTtrffll^T^f^v h y 

&ftLXm&£ivZ>m&tn-%r&%®TFT<oy—x- K 
MB#P B 1L^m^#V^T\ TFTS:^Utl&$il5 

zMz&mmcfrtiix&tif-rzit&i:^ &mmmmic 

[0 0 0 3] gi&Mtt, B«1t«(^tt$n 
fcT FT© KKHmtirttSitttO'/!) 

50 [0 0 0 4] tr5T\ TFT4rMt5^It 
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5 

14, tf])~>V^> 

oTtfcc -t was 14, ^Ui/^yiiT^uy?^-/ 

^7t^->!J => VCD^fSffi/JS 0 . 3~lcm 2 /V-sec 
flST-<fc-5<7)(;:*f LT, #y ^^W^S)S(41 0~ 
100cm2/V. S ec W#t>M, lOi^l:, f 
#5^-5 7}f y ->y n;/TFTf4, 7^77X->!)3yT 

f Ticit^x *\ y rro»»*^^ i/^JPtbtg 

73^# < , i^ig»f^*5 nTflSfcifca £ V* 3 fU/££W Lt 
[0 0 0 5] *I*IMPv'D3y^t>5i^ ii 

life (^yv^ff) ir^a*, *g 

lc»**l»*:£A/£**T?T F T 3 t » 

[0006] ^~t\ ztih(offlM<n*t$ib lt, SJjg 
ynir^q^-e^y <yy =, v^cDTkliffli&iJlSrff 5 4 5 (- 

A L fc3£SSr(£JEEStia«*-C*4 X^fc 
Bfi-r^t'LT, jKy ->y =v«tp l-7k^iR^?r¥A-rS 

[0 0 0 7] 

»<, r<7)fc«>i'(4, mmvvnmmikLiL mm 

MP*ftSri(5»(>5 (BP*,, «-pB*fw*5^-C» *3S%3t«*» 
[0 0 0 8] u*»u*^f>, aife^*fg«i*9^*5^r^ 
v\ ^^SfilS?:Ba^^rffi*'S-iiiSlw*Wn®«»4 



6 

[0 0 0 9] *HiJigAf4, *lcMt^ft«^# 

igic4*U4\ «-K*©H)pfla**i2:ifoo«»«iK:#« 

[0 0 10] L#>L*#e>, r<D«3££gUBL4 9<);-r 

T, y-^SSSWiiA^, TFT#t4*5SE-ft;LTL* 
20 Tt, r«75SS»1»A s ift*)jgL7JDfc5i:, TFT*5M4tt 

[ooii] 

Anai^&it^sw^ttTFTwsKy ->y ^ylJf 

so [0012] «±fl±^S«©±^l;I«SiS:«I L- 
■f, TFTW^-r^ffl^iC^AW^ixSWSrPlik-f 

^s*w#?t{c 4 o sk y -> y a >tt *s5te^fc**fk-c# * 

[0 0 13] *|gBJ(4, ±ifi©WHife*»*-*-Sfcif>k: 
?S$nfct,K)-Cfo9, TFTCD±^ta*roilIi45$ 

i^-e§^ TFTW#tt^»trlllSi t*5-e^5fl;^.3fe 
40 ^«BfflS« 4: w i:S:Bfl«Ji:i- 

[0 0 14] 

*^0Jwm^*^^Sffl^^S^(4, -*fwS« 
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7 

Mm h5 y^?w>4< bi>3-v*/u$m<o-& 

[0015] ^m^m^^mmmm^&mz^fi 

[0 0 16] Sfc^ ftiCW^m^^-f-^^-g-, 

&«->y im Km, #y ^-i- K®Mg;$sj;<,ffl^ibti 
-r^mx°h<9, &mm, ^JS^y-iM kk, k 

7°h^y ->y 3><oj;5***«:aiiL J M-v^BIS: I"* 
asSifittlKj tW. &m*sVlM KK, #y 

Mtj irnf^o 

[0 0 17] ±IE*»W©*^fc*JtN-C, ffilEMnAD 
[0 0 18] *%WX'iL TFT±^rO^-^^/wffi^(e 

[0 0 19] flxtf*^X«©*Ji!iK3lt0>5*>, x-* 

#£o 

[0 0 2 0] f-?S8©MWat4M)W<ffl 
Hfe ± o T T F T <D=f- ■* ^/ufamzmft-tz r i: ist?t 



(5) 

[00 2 1] ±ffi<B**-**0>*J*S*©Ak ffi^SH 
fc«ftW»-««Sii-CBi(l«««ffii:**tSiii*«ffi« 

^sm&t. LTiii**<fc«&4«« tat 

fa&wznxmfem&t ztizmfemmmmmmt * 

*i-«#fiS^S«r#*DLTt«tV> 0 -t It, -t<E>g«^ 

[0022] znmm^xtitf. wmm&&M&fov>± 
jj\z.mm£ivxi,^z>(Dx\ £mm<DfflQmt&&&!ifoo 

B!)oo, ^ a* h-^^=r-^. hSrESitLTHifCorei 

±«rias *titm#t\c* mmm&wmm 

[00 2 3] a^«fi#JS4«Hi: S^«f5i{|iJ§S«ffi 

s„ mmm<mmmmmkmj£mm$sm&m,M<D 

SrsSlt 5 r k m i; o -C*JtMfc©8i*& <t 9 ffi»S r i *s 
T'#S 0 

[0024] m^m&m^mmm^, %mm*m 
^Lowimmmicis^xM^m t mmnmmmwm k <r> 

[0025] znmmzztttt. m%mmm.&k 

40 ti?>gifemfe{$immmmtfffii§£hx\ / '>z><Dx\ mmm 

5 ->7°y i/fic*. <ommm,&m®mm 

jfe«^icmfeT«^i- s «ag(osffl <t s mw£ik*i& 
[0026] fc/cu jB^«fiffiu§amii^, 
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[0 0 2 7] lt«fi«8ftWft, SBEMf^-S 

[0 0 2 8] rco«)*{c«t4xlf, 

[0 0 2 9] fcjtfu H*«ti:fll£MC;i<, 
liSO'f - * lira K^ffi-f 5 € raifeiSIBiroiKi? £ - £ 

[0 0 3 0] #«Wro«*#^|Sf^**a^a>«jSfc 

ic n p » sr» it % mm t -r s r 1 1 -e # s „ 
[oo3i] mmmimmmnmR 

[0032] mz. mfen<m®&mmz, mmmm<\ 
[oo33] r ©husk. ±ntf, mmmmm&t 



7(7 

[0 0 3 4] £fc, *«K©«^{C*5VT, WiiiilfiMKI 

io [0035] r.<0flMcfcj:*uf. TJiaatat^, 

[00 3 6] ^Wroteromfcat^SlltJB*?-****, 
[0 0 3 7] rw«j&icj;;ft,tf, S^i^x-^^co 

mzmte-rz z.tx-M^^mm\^%fttmmk*** 
30 [6j±^n?>r t^-c#5„ ttitmmz.. wmm&tiim 

[0038] i£tz&%wtt, ±mi,tzwm®mzmi$,-r 
[oo3 9] rc^ffli^t, ±g»^Krorapa5^ 

[0 0 4 0] lWIEBI!P»0*ffW*JBJBiUTtt, 
[0 04 1] Wimmmhy-yitxfitK ?-**>\< 

so t^SLDD (Lightly Doped Drain) WigOSf^ h 
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77 

[00 4 2] r<*>«<0»B^5>'$?;*;5'«:J8^5i|£\ 

[0 0 4 3] -^(C^ + ^^^tlSgffi^M^feifcffi 

b i&Wk£Tfli%ote%km® b <nm%-(D&ft\zft&-fZ&& 
[0 0 4 4] BulEWPlflSW^ + ^^fi^(6]ro^:Sr 

-?£3CQt:\ y 9 ^^{s^-rs 
[0 0 4 5] ^?>(^ mmmaU(o^^^^^<Dm 

b . y-^fig^S fete >tji«rt(-#£-f S^ei^ 
it^ilktSr i:^x-t-5<7)T% y-^mSEwi£i^(c 

[0 0 4 6] *7t, HufB^P^^-r^/n|f^|6]ico^ 

[oo47] *i»ifl«)m»3t^SBtt» _hE#»9!0>« 

e>a«Wfc«B***W*«E»*HT4» £ £ Sr#Bi 

[0 04 8] **w<om«)t*«BK iixtf, ±IE*5§ 
uj? ©*B3t^«fiffl B**K £4B * fc r i K <fc o T Bft 
<0i«VMB*#¥»B«:»a 3. 

[0 0 4 9] ±KELfcJ;5lc N 

•t- s w m&miz m a u& & s fc » ^ + 

ti\ TFT{C3fc*5AltSix5»S:BSJht?#, fty-*B 
[00 5 0] *»W©««3l6^S(fifflB^S«©»JS^ 



72 

BS^R«r^LTIiiB«fi7:B$B««l^^lRieB$ 
£ fcft^f« co-SB K>±^tcfc)t5tS«^BiP Lfc 

>o mntozmfttzwm®mztmm&frLxi&f$.-rz>jLm 

[oo5i] *&m<n&%K¥mwmm*mm<DMmz 

x^mm^TFTcD^^^mmmmL. *m#® 
<D^^*/ismn<Dfcmk&%mte<ftozbfrx$?>co 

X\ T F TBttfc«ftfc±flE*»W<©«B#3*SsB/l* 
20 [0 05 2] TKsg^aSr^ofc^^, hTjIEP^P 

[0 0 5 3] r<oBi£K:j;;tof, TFTif-^i© 

x-?»C±oTTFT(D^*/Mpi$£jii?fc-r-5 

©SJtBSrfflv^-5 =. b *s*< , «jg^a-t^as««|^/i 

[0 0 5 4] ®^m&<B0§fiBHtH5£m#»gBm« 
30 <D9*>, ^PSiJ^^^bixTV^iVAfiiJcDmilSrTk^Sa 

Siitt^K-c^-TSr. £*ss* Lv\ t,L<ti> Mr 

nma$7km{b<&m&'&frbftixi>, ;<?->m 

H e> «> ttftjc i o r *> 5 SB Bfl: ttit fti" 5 . 
[0 0 5 5] 4fc, *&B<ott£%^SB«>B£:£& 

[0056] frftw\mz>Hhmm<nm 

[00 5 7] *^0^<ofl;^1SS§{i, ±E*^s^w«m3t 

¥mmzmz-tcz.b%¥fWb-fz>o *«wfc«tntf, n 

60 So 
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[0 0 5 8] 

i%w<Dmn<oj&m sir, *&w<nnM<omm&mm 
[oo59i ess i mmmm *&m<Dm i mmmm\c 

jfeasai, M*si««s»*snfcTFT7ws« 

Wtt»«-r*«««>B5R*©SFffiH, H3f4TFTg|5# 

ois^m-efc 19 , 11414, hi 2 (da— a' mmmx'h 

[0 0 6 0] HI 1 fcHS^T, *jlJ6jgtS^*5»t5«5t3t 

tifcm^WH^Ii, lilli9 a i:SiSiii*m«9 a * 
fflW-rZ1tlb<DTFT3 0&l&&LZflX3£K>, Btgtff# 
^{Jt^^ixS^— *j8U6 a ^aiTFT30©y-^t 

iffSl, S2, - % Snl4, Z<Dmi£&Mifcl£mi&L 

tttoi^L, mm&-rz>m%t<D ; r-?m6 a raite 

fc, T F T 3 0 ©y- 3 a 2)SlS6!)t:8i ^ 

*Vt*>9, 3fS»^^5^^t:', ?fe£|ji3 a ic^l^ftj 
CtHSfGK G2, Gm£, ^ WfEt-^JllS&T* 
Bi*Oi-Si?fc:«^$H-CV^S. B»«419at4, TF 

t 3 o<n h-isj ^^nnm^mmztixis'Q . 74 -y^ 

ymt'fcST F T 3 0 &—feMffltzrt 

fSfSl, S2, Sn%f%fe<D?4 $ V^T-ft^i* 

tr. il'*mS9 a Sr^LTH^t^Kw-eajt L-t® 
*»c»#ii4Jxfc9fJE^/KOlBfft«#S 1, S2, 

mzitcxA&iittcommyt&fctiL'p&tt. y—^v—y 

rx% ^^tifcii^m^y-^-rsosrKCfc* 
s 1 7 0 ^mDi- 5o wmmm. 7 on. 

TFT 3 0ff)KWy^lfi^»t5$lll3 0 0 

kff>mizmm#m%frLxM&&tix^z. 

[00 6 1] H2*3J;U!|2I3IC*31,>T, ««3t^*«© 



74 

vh!)? *tt&:jK$ca>]S9]&B*HB& 9 a (£lfttt 9 
a' fciOHW^Sn-Ct^) tfRitbixrtJO. B 

^m<s9 a<Dmm<ommc&*%;^XT-*m6 a, * 

S$3 a*S|S:^P>JX-CU>So 
[00 6 2] 4fc % ¥3£&JI la©^, H«f*T*« 0 

ICjfejSH 3 a j5Sffi{S$nT*J !9 . jfeSElS 3 a (4^— 

6 a b<o&m-tzmma*3i* , f-^^m&x a * ^ 

«o ££i&|3 a hmUt L-CS*|6lBBB**L7tB*^-f 

yfV^!TFT3 O^ttfcttTVS. 
[00 6 3] *^ffi^ffir*(4, ^4^3 0 0 (@5£«fc 
04J*ii|t?^LfcJ:5t*ati»3 a<75 

i3 0 0li, l£&.Wk3 a KfcoTfatfSJfcSSlRSi, 12 
*5J:U<ig3t», t-?J|6 a £&&i-S<8-fl9rft»&7 f — 

* h*-/W8 4iCMJtS-f5ffl^Sfi|*MCi£tl,7tengRi 
SriiT^S. tii3 0 0f4, Mx.fi. Ti 
20 y) , Cr (^BA) . W {?^>f 7.7-1/) , Ta 

, Mo (^D^fy) , Pb (IS) ^roigffi^i 

[0 0 6 4] ®2~|2l4^i-± 5 7-?l6 a 
14, 3 0 3&tpM-fZ>Z.k\c£iO, ^IsffY* 

— 7U8 15:1^8 2£;frLT0i|x.fcf#y -yy =^5,4 
a(0 5*,ii;jeay-^««l dWtftttfc 
«it$tvTV^5 0 ftb,*-, B^mffi9al4, «13 0 3 
30 il^-K*^45§llS3 0 2 (B^m{iffii)^*m 
M. B2, B3fUil«?*t) ^tiii L-C#Uffl 
•TSr t(w4 9> ny^^ h*-;U8 3Stf8 4^L 

x^^a i a (7? p -hmmig. k f-r 1 e icmuft 

\C&ffi£tiX^Z<, 
[00 6 5] l\<D£o{C, gffi3 0 2&<PMmb L 
ifC<fc 9, ISli9atTFT30^ 
•tS¥^frJl l a i:wM<0«mffil*a*«;ilii o o o n 
mSStKTt, P5#W5r — -KD^y? ? h*—;UX 

40 (OiS?iJ^:^^^^ h*— ;V8 3W8 4 T-jSJ^^r^if 

«HCi3»tS3:y^V^«)«*tt*tB6Jl:»c:t«:aro 0 

«P*Wl3 0 3&JB^<5r f-^j|6ai 
T F T 3 0 Sr«figi-S^ft:g 1 a fc cDK<7)JiPflK«l^ 

«<tt> B#WSr— offlay^ K*-/w-e^i-5 

^^^^ h*-^8 1M8 2-eB#MSr^0tc^T- 

^5. ***rojKtt©»^, ®&m®3o 2Ru<$>mm 

so 3 0 3 (4, 0i)x(4 K-y h y -> y a Vl^co <t 9 
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Wpmm 3 0 3 (^KflCfi, 0i|x.(f5O-5OOn mIS 

[0 0 6 6] W\ 2 4 {C^irX 5 t-, 302 
£ 3 0 0 t tmnfcWk 301^ LT#tfp]jEB £ 

tl5rtJc«t9. ¥flBttfcJLT**l*3 aKliftftftM 
&tfx-**6 atcfifc5««fc, g«^g7 0 (HI 

[0 0 6 7] IP^>, Mi3 0 Oil, a 

^/&£tlT^<5 0 MH13 0 2 IS, *^3 a 
fc5Ml3 0 0^Mi:f P v otit;, fdl^r^^n 

3 a <Dmm±.^hz>^mm3 ooMotiit^f- 

^^6 aittff ^T^t/^L^OS^im^SrJF^U 
T^So ^Lt, »»*«3 0 l5riMTtM3 0 0 
{dL^^fimfll3 0 2^fift£ffi*T*#»^*7 0 

[0 0 6 8] ftfi7 0-l<7>-#O§i^lT*&6S 

mmmso2n s b*-/u8 4xmmmm9 a 

SKWy««lei:SttSjxti39) , H^m^mte 

[0069] 7 o -i<Dmjj<D®mnm&$t*m 
mm 3 o ®^m^9 a ^ssg$tifcm^^« 

ffljtmiiLtztiZo femfamtLxiz, tft3o 

[0 0 7 0] *it<7)ili:fc^t, Mi3 0 0i: 

[3, TFT3 0COft^i«la' (SHE**- 5) 0>± 

A*tcfefcSSg«{c5Bpa3 o o a tfSKtte>*iT^5 0 - 
<©BBp«B3 o o aii^ft^3 o o&Kff^fitcRaw-* 

?LT^fo«9, H3^tJ:5(:, MP953 0 0 a(Z)f 

/kS^-ft (^L-c^i-^BioiPi#) ^latt^^^/uts 

LT^5o *MS<0*|R^«-Cf4, P^Pg(5 3 

OOalift^Sla' PSitfcfctfJ-C 

I0 0 7 1 ] S$|$f7 0-1^M3 0 114, «*. 
(iSfg: 5 ~ 2 0 0 n mm£©Jttfc#Ji$^HTO!g (iUffl 

s*l-o**. *«*a7o-is:Jt*s-fr5«i^*»e>tt, 



301 lissv^m^^, 

[0 0 7 2] l4IOTt<tpt, «*#4£36»I4, 
4TFT7KS«10i, rtUcatlSMEBSftSiSW 
Wl«2 0i^lit^5 s TFTTWSfilO 

«4, «x.i«m, #7*mtii, ->y 3>s**»e>ft 

TFT7WSS10ICI1 B^liai9 a 7)S|Sit 

<&9 a t4#J*Lff, I TO (Indium Tin Oxide) B& 

[0 0 7 3] ftfi,*, *tlP]£K2 OKI*, ^rO^ffifC^fc 

KttfcfvO**. »IrJ««2 lttWitf, ITOKfrir* 
oaw**ffiBS*»e>*S. *fcSB[n|8f 2 2 14, #y-f$ 

20 [0 0 7 4] TFT7KIS1 0 (£{4, =8-1®^®^ 9 

m-tZMm?-! 7fV^fflTFT3 oas&ttkftTl/'' 

[0 0 7 5] *t|fijg«2 OKI*, $ ibMUMlCTfrTJ: 3 
fc, i£3fcffil2 3 4-^tt5±9^L-Ctav\ rcoj;9& 
iMS5rtt\ *tfflg«2 0«7l>P>A»3t^iii^^ 

la' ^>fi»ay-^«S«l b&tfffifcSKW V«4g« 
1 ctcftA-rar £(4fcW mz y JS7tM2 3(4, AW 

[0 0 7 6] £fc, *Hig^li-CI4, TFT30Wff 
*>\^m. 1 a ' ±*(C{iB1-5^*S® 3 0 2 (4 

h;Ky v-y =>-e^snr^T3feSrfc5SSgji-r5 

^SH3 0 0»KK^A, &JS->y*-f F\ 
y -tJ-w K^oS^fttott-efcs^, win SB 3 o o a 
^$^-CV>5o L*»U**$e>, *Sf^l:7 0 -iw±*tc: 

ttOW^P)**^— ^»-^*>S*»e>, TFT30©ft 

[0 0 7 7] r<£>J;5lc1ffj&$tU B^«^i9 a t*f[6] 

SlO t*f[6]S«2 0 t«0|S{Cf4, ^xEtOv'— /l>mc£ 

Six. f^ H B B^5 o*JJK**n*. fKi&JI 5 0 f4, iB^m 
®9 a ^fec7>a#7)5pniD$Hr^*l^ffiT-iafS)Bl 6 

w z. tf-mxK.%cmm<v*^ *r << ? ? m&> t izm 
50 As«2 o^^ti^oi^jar-te^-a-tj-fr-s/c^co, ^'jx 
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[0 0 7 8] m^. II^-f's'f^fflTFTaOiOT 

2(3, TFTTWSffil OW^SfldJfM^^Sr t (d 
<fcy, TFTT OcO^iEOWS^F^jolt-5^ 

3 0W#14co^l:^|»±-r5^SrW1-5>„ 
[0 0 7 9] HUKHo^T, iffijiiX'f ^fV^fflTFT 
3 Ofi, LDD (Lightly Doped Drain) «itSr*LT 
fcy, 7£Sj§3a, ^^««|3 a*^<7>m#l-i'5^ 

a' , SSS3aiHffll a t^r^-tS^- h^fi 
aSf^tfite^B«2, x-*j&|6a, ^"l&Jl 1 a <7)(£ 

Mv-^Wib «£ig£;FM&ii£iWf) SOHS^a 

k u-r v«« i c (isfts^^ifefics) , i 

a co^igffiy-^^i d afcmcffiSg ^H«i 

e£tBx.-CI^3 0 iBi«£KW^fiii!£l efci±, «»<D 
li^mS9 aC0 9^<75^-r6— 0^5, r^^f,*- 

^8 3SU ! 8 4^U 0§fi®Hi: L--C£>«Hg1-5) 

$3 atf)±(;i|4, ^ffiy-^ffi^l jICS3>-* 
h*-/U8 2R.r3W,m& K^yfltl e^iiCS^ 

1 1 75Sfl^5jc£ti.Tl,>3o 

[0 0 8 0] ®mB3 0 0±fcf4, ^^3 0 3-iiC 
Z>ziV9? /us l,K.l*gfi®f 3 O 2^iiC€> = 

h*-/U8 4^#^ff^$iX7tm2a^!f6^3 
1 2^Jf^^ixT^5 0 
[0 0 8 1] f2lPliil3 1 2±^(4, 

#Bi7^ff^^nr^5„ ifiKl!coiiiSmil9 a 14, r<75 

[0 0 8 2] £Tf\ ***«)»ffi<0*«3l6lfciSBO«3ft 
#8:, #iCTFTTWS«K>iS!5t*feSrl2l6 4£fflV> 

'fSffil 0ffliJ<7>«-JISr, HI4 i:|B|«^v:|ll2(DA-A , gFf 

[0 0 8 3] £-f, m 6 4 wig (i) l^1-«fc 5 fc, 

1"*. 0Ua.fi, t)£*t(ii£ECVD^Ci9 

NSC, PSG, BSC, B P SGftifCDv-y -7"- h;!f 

[0 0 8 4] T»l6»Kl2±fc. fl£E=CVDjfc 



(10) 

75 

S^#fflf(*T% ^6 0 0~7 0 0 < C(CT*«)1~1 01$ 

fflvm&mzm-tz ticto, # y •> y a vei^ 5 0 

~2 0 0 nm<^SgJ?t/iS*T-@la^ft^-frS<. Hfflrft 
I $t5*i£ittll RTA (Rapid Thermal Annea 

* y -> y 3 >m&&mMi$. lt t 

[00 8 5] 7* h y y^77^-Il, xyf 

oo~i3o o'cw&^Ti&gHtrr.sr.iKij: y , SS3 

u £f>ic, WEcvDfttst^iosjjaiMkS'y =»^Bt 
(hto^) *?£it->V = ^K^&4:stUUItr«bs o 

h*feft&&2<DBfJ*fii^l 0~1 5 OnmSttiiCS. 
[0 0 8 6] #ctc, iECVDSftJ;*)*!) >y = >- 
20 BSfciggfL, ^^(cyv- (P) SrHMfctfcU ^U->!)3 
y^Sr^*ft1-5o ^y ->!) a^BlrofflWtt, m*-tS#3 

100~500nm, if 4 L < liiS 3 0 0 n mfCit^i- 
[00 8 7] mz, 7*YV W?-? 

^yum^cx *) ^y ->y a^M<o^^-=.v^sr^ 
[0088] jet, *-f{gjesy-^M* 

M&B3 a (O-gpr-fosy- i: LT, P 

Srlxl0 13 ~3X10 13/cm 2 © K— Xf|: 
T) K-yi-S, rixl-J: 9 , fSH3aTO*lftI 

[0 0 8 9] &(c, TFT3 o^«^1-^ia«Sy-^ 

fflttl dfeiyilMKH'yfflll eSrJKj*1-«7t» 

(«sj^.tf, p-fty^ixio i5~3xi 

0 1 5 /cm 2 ® K— Xft(dT) K — 7 P 1"5„ 
40 [00 90] JSfcJC, *Sti^3 a±*3j:tJ«y- h«fe^K2 
±(C, iECVDfe, T'yXvCVDfe^lC.tOHTO 
K^«flS-> y =■ ^Wkfr f>45*i SF a 1iffe^J« 3 1 1 £ 1 
0 ~ 2 0 0 n mSg©Mi?:{CiSffi1-5 0 
[00 9 1] #CK, El 6 4 (Dig ( 2 ) t^-T 4 5 iC, 

g-cMtStii3 0 3 tss»a[y-^««i dfcj; 

omt?»jw-s»«»* 30 2i k v«a«< i 

8 2, 8 3§r, W.tiM.JJs-^^y^'f, WM'&.A *-y 
if-Aiyfy^froK7^iyfy^J:DMt 

so 5, fcSVMi, aV^;? h*-/P/J5^#:S^^#&lt 
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[0 0 9 2] &[C % mV£\®Ml&3 1 l±<D^ffi(^ l&J£ 

* hy y^77-Y-icj;»)«e3o 3*3i^S^* 

3 0 2CO/^-V(cm-rS U-v>X h^X;7£^J?jcU 

^ is?*fto^b\z.Z.<0, 4'ii3 0 3fcJ:lj!iSfI 
3 0 2 ZMfiOL-tZo 

[0 0 9 3] mc. wm®&<»nn#m3 o i tttzm 
mm^mnXLtzm. 3 o o&ftsmtA* 

s< ^Sv-y-y-w k, JT?y^ k^^x^^s^ 

^ft^3 0 0 0 a*^-T5lCtt, 7*1- 

y y/7 7^-igftfflt5 7* > 

it -f u ± * test L T#id IS SriliD-T 5 iS&SM: ftv \ 
[0 0 9 4] tot, iii3 0 0^U5!i:, 0>Jx. 

tf tf BE* fc MMEE C v D jfetf Srffl v ^T* 2 JB mi&ttR 3 
1 2«rJg^i-5. tLtt©i, **£§MS»t», j^ffT 

3. *Ji«fitcj;tu4\ SS^3 0 0{cMp 

ft 3 o o a a?im htitc r. i . j»J:o«lti 3 o 2 
zk*5f iSf4<7># y ->y avRSr/flVfcr. iK-fcoT, T 
FT30Of^SWl>' 

[0 0 9 5] j&lci, @6 4©lg (3) fcjjWiSfc:, 

f5 2srai6»Bi3 1 2ic, mz.m&-r fas a 

9Vm\Z.t.Q ALJBfcfijcffilLfcm, 7*F!)y^77-f 
- % ^y^^y^cX *) A 1 m&'<?—~^?'-fZ>Z£\Z 
J: 5, x-?Ss}6 a fcj&fr*-*. m»dJ:«3, £*$3 
00WB3Pg|J300 a«±^Sji3ttt**i-SA 1 ffil;6» 

[0 0 9 6] JSfcJC, a±£?g5 £51-, 09*. 

tf?i?J±* fcttfcBEE C V D j£&> £ XV C V D ffiS? 

Srfl!^-cm3@F5iteii:K7*^-rs„ fcfcJBfifc 

i"5H*mfii9 a i^i:mii3 o 2 <t &^%mz.&mt 
[0097] mc, m3mmmmm7 ±iz s *s<yjrv 

y?mz£<0 I TOK4<D£H3MUEirift5 0~2 0 0 
nmOTlftffKiftiKU $f.C7*h!Jy^77^- a; 

119 a ic^T, MIli9 a±l:#y^ 5 



20 

[0 09 8] ft&*> *f [6]S*£ 2 0 KB LTiiXgHlroia 
***Wi-4!iS, ^/7^I«^ifi^Jfffit$^ 

7*h!Jy^7 7^-lS, lyfV^lS^lt 
Mt5. &*3 % igftJf 2 3 14. Cr, Ni, Al4if 

ft Ltzffim77 v V ft ¥<0#nfr t>Mf& LT ii X V\ » 

fc, *fft3&E2 oomi;, ^^jx^y i 

io T O«039! Wtffltfrift 5 0 ~ 2 0 0 n m<D0lff KUKft 

88 2 1 <D^Sii-ia(SlBl2 2 SrJKflSi-i. 
[0 0 9 9] ft&d, ±5EWJ;ptc«-e^^$4xfcT 
FT7K161 0 #1*136* 2 0 i^*tr6]$-B:TIBm 

[oioo] WitftBJbfcJ; ^HJS^ffii'J;^ 

tft7w 36* i o ±-e^fin 300 ^mmmm 

20 3 0 2Sr*=g«|3 a^x-^^6 a {C^Wi'fi^T^ 

LTJIMU II 3 0 2 Srtf ii 3 0 0 leffiot L 
LttaSi 7 0 -1 ti* LfcCt, HffigL 
fcKfftS*©*P < ^ft^ 3 0 0 «r jfe«*fl 3 a 

filft-r^r ttCi 0fl«3 a ^4^3 0 0?r<gS6t 

[0 10 1] -t LT H r©«t5**a*4 7 0-l*rjfeaE 
«|3 a^T-?|6 a±ic«^-r?,«J5KSrSfflLfci: L 
tt, #^«ft7 0-l«r«*-f5«««)5*>, 
®ttWK-e^^^TV>5^*ii|3 0 0tC^PgB3 0 0 
a^(t?>ixTt^<OT\ ^Pg|5 3 0 0 a StjI LTyfcjS 
IWTFT3 0©ft^ila' KSUigU 

40 #t-J5 0 

[0 10 2] ***<0«IB«5»^'. a 

l:J:otTFT3 Oco^-^^/uffilsEl a ' ^I*t5i 
iz55T*^.5<7>T\ TFTTWSfilO^ftTFT 

0 0 a *a*1-«fc»0«&©a3tBISrfflV^Sr fcjJSft 

[oio3] sttmrnMrnx-temz.. mmmmm&t 
&tiz>mmmM3 o 2^, @^m{4t$tt?>^*^3o 

so TV5>o ZOlttb, mmm.M3 0 2K.tfifej£*|3 a F^{C 
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■frtnTzmimfflmmms 1 \ <»mw*2 o o~2 o o 

0 nmSffilcff<i-Si: iv\ rwj;5tc^lJl^^ 
1 l^Jt®SWff<WtprirlC,l:'9 N §ilg3 0 2 
R 3 a ft 5 ^ ft* y y >- K J; 5 JSfg 

$tL-5gftmiS3 0 2 tf-!?S6 a £ rofiijfciti, @5t 
Miir.t $tx5tl»3 o OjS^JI £ft-Ci^&<£>-t\ St 
*4®3 0 2(Cfcft5mffi*liJ^, ^fi^s^y V^l'J: 

113 0 2 (5itC®f??«i9 a ) td^SSr&^-f-r t 

[0 10 4] &3o, H15(C^-rJ; TFT3 0&T 

FTTKIilOI (H5f©Tffl) *»e»«5«S»Sr 
^tr'Fea^tlWl 1 a ££Si&3 alitor* 1-7^7* 
«{C&SlMi^S^3 aMf-?«6 a f-»oT-7 h 

^^tffMLttJ;v\ r<0J:5*T»a3tBti l 
at*, TFT7KSS1 OroSE^SI*3t*m^ejro 
RflftSrJtTtU r^3tlcS<!<7felbS(c:i;t9TFT3 
OC0^7B#(7)y— ^«j5ft^ISHT*TFT3 0©«ttjS$ 

@5ffi3tB<±, Ti, Cr, W, Ta, Mo, P 

□ v? i * * mmjt ^kb * 7° y x a m L 

3 0 roT0UcTJB«3tfflt*»:»t 4 r. t i±7v^*aT*fe 
5. rroj;5fcTB*#«::oi,vcfc, 8B*3 0 0& 

ioio5] «±mp^ Lfc**is»tt-ett, 

Jl£ffiJi1-5r iKlJ: *K 7*— ^iH6 a-*>*4i|&3 ale 
fSofcMitgiiJtCS^, TFT7KSfil 0, 

THMfefcflii 2, sfijBmi&iue 3 1 1, jR2jimttft 

H 3 1 2\Z.m*m-oT, <T-?m6 a^Wg2i8I^TFT 
3 0^£ffi«>iit?r tfCifl^ffifc&SSTfToTfcJ:^ 
U ^3^Rfliteii:^7^2gM^IK3 1 2 <D±m<D 
I8:^£CMP (Chemical Mechanical Polishing) 

10 10 6] !Efcy±Ui^ Lfc***»«-CH:, W*x 
-fyfy^fflTFTSOli, »*L<(ilH4{c^L7cJ; 

jgffi k u-c v^gijc i c ^^tDnh^^niot^^ 



(12) 

22 

t5t;i/777-YySff)TFT-I?fcottJ:^. 
Hii^ffi-eii, I^^?fy^fflTFT3 0oy-h 

^i©S-a-Sl5coy-i7fl;»S^KjJ:-C'#, ^-7^com»ft* 

[0107] $ x m i nffiT&mRVEkTizwiw-rz&M 
&m<Dmmmm\*. secvds, r 

7XvCVDftftiOTEOS (fh7.if;u.t 

• ->y y- h) teb (fh7 •xf^.#- 

-hw-h) tf^&ffll^T, NSG (yyK-7"h- 

■>!)y-h-#7^) . psg (y^-->y^r-h-^ 
7*) *ifro->y-^-h^7^ffi[, i<ki/ya^8 

20 [0 10 8] (f2»l) ftt, i6^#f.Lt* 
B6M:, 7*-^*, &EBU B*ttK«**?gj& 

mmx& <o „ *mte<Dtem&m 1 ms^ffi ts^str 

* s oT, HI 6 fcfcVT, H3 t*ji©«^^lc«|^|- 

30 [oio9]ii mmmmx-it. 300 t-^n-fc 

BSPS63 0 0 a W^-v*/wg;£r6](D^;a5^^/HRi£i 
a' rtlcffiBL-C^fccDIcStb, *HJS^t?ttWPlfP 
3 0 0 a ©^•A'-^/Pft^|6jC0ig:j5S, ^-V^^M^ 1 a ' 
ti&SSy-^ffi^l b tro^#E, ib-itf^^/Hfi 
«la' iffiSS Ki/-< l c t©I#E J: !) t^l- 

{HijKteBL-ci^-So -r&fcib, xmmmmnmxte. 

maU3 0 0 alift^ftl a ' (D^gC, ^-r^ 
Wla' tMfiy-^HlbtWftlLE. *5J:tF 
ft^i«la' tftSSKK^lct©^ 

[0 110] -jRfc^-r*-'H««i:fi»B^I««9tt1R« 

^n«ia' ittaiy-^tmibioatffE, *5 

«tTJ5^- + ^l^g*jcl a ' ifi^KW^lct© 

#s»T% v-tm.m&z'oftMzi&m-tz-ktfxz 

So 

so [0 111] (*3HJ6««) H7Sr#RRL."C* 
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zziz, 8 711, fe&m. mmmmmmm 

$nfcTFTTU^fS«CDli3(frott*¥ffiia'efc5o * 

[0 112111 SUfeJgffiT'fi, ^filS 3 0 0 tctSttfc 
MP&S3 0 0 a W^-v^/^^lSjCD^tdS^-V^^^cl 

3 0 0 a ro^ + */PS#|*]e0*as, iSMy-^Wl 
b *5 iO'tegS K W >H« 1 c ro^MMtc&eL.TV 
So i-^C*3*>, *HM<O^ffico0ijT-(4, FJRgflSOOa 
liflr^iila' , fiaty-^lb, 

10113] &mm&m^±tit£. wfc&v-Mmi 

5 r k a. 

[0114J (m4mmwm) m^, hs*#brl-c* 

^tif:TFT7W S«<Offl*©tWcspEB|-e*.S. * 

^i«fi»i«3fefit»i**^iii 1 ~s& 3 mm 
Mmkmmx-tbQ. *%ik<»ymft%\~m*%wm 

iS^Str^ll &**!H::M:»*fcBI!q 

fc, WiElfUttra^-efcSfcft, m^«r«in&-t-So 

[ 0 1 1 5 ] m 1 SliS^ffiT'tt, ^SiH 3 0 0 fcRttfc 
BBP35 3 0 0 a W^-y^/Ug^lPlW^^-V^Wffi^l 
a' rtlCtettLT^fcCDJCfcfU ***JK«tM±HP« 
3 0 0 a cO^^^/Pg^(6]C0^3, Kjg^ K^Vill 

1 COMMIT -c-SEtm^o •f*fc*>. *Hi6©®t§ 

©MT-fi, BBPSB 3 0 0 a fi:f-r ^A-fji^ 1 a ' . lE» 
$y-xffi«ib, figSKMvSStlc, *sJ:t«S5 

[0116] *n«jKffifc±iitf % ±emk*tticjt'< 

&m-rzz. k&X'ZZkkh^ iSSigffi K W vflWE l 

[0117] (msmmmrn) m^, H9£#if lt# 
ztitzTFTTujmtiiommv&Jzw-mmxibZo * 



(13) 

jgflg t mmxh <o . ^M<r>imtm 1 ~m 4 

T*fe£„ Lfc^oT, mgtcfc^T, 121 3 £ *il©*j# 

[0118111 Hlfe^ffit?tt, mWM 3 0 0 Kglttfc 
ISRSB3 0 0 aW^--y^/U<g^|6]«7)g:^^-^^«l 

a' <B*{||fc<fcSL-c<^fc0>fc*rU **«S»ll8-ett, 

l2l9(C*-r<t ^Pg)5 3 0 0 a CO^-y-^MS^rfa 

a* coF*g$B(cfftBUT^5 0 -ftet>ib. xmrncnxmn 

mXlt, ffl PgP 3 0 0 a *fV®& 1 a ' CO— ^fU^r 

[0 119] *3llfiJ»«8tJ:ixtf, ^+^HR«i a ' 

r>m&. mmmTfmtekktt:'<xffln$>3 o o a a«/h 

£V>#, HP SB 3 0 0 a CDttTW^-Y^Mg^l a ' <D 

20 Kc^«toTg|RgiJ3 0 0 a©fl-{RiJ©^-r*/l-M*£l a ' 

WA^tt^<xmoU3 0 0 a riS/J^VTttf), ISPSB3 0 0 
a Srfgttfcr £(-J;-5^S^3 0 0 * 3: Jlpx. 

[0120] memmmm) mi o~mi 2* 
mm Lx*.ftw<DnfeLyt¥mEi<nm e Mmmm^^^x 
mw-tZo aioii, fe&m* mmnmm* 

nOL i$ flit T F T T W S^©ffi»^-r S*fc©H*# 
©¥SHI, mi mTFTgB#rot£:fc|g-efe«J, IH l- 2 

30 eiiocoa-a' wBEiT-fcSo *mm<Dftm(om, 
«*^ss««)**«*tt» i ~ib 5 %mmt mmx& 

5*3, »l~^5SUfi^coHPSB0^^7L^r-*>5 

Lfcz53oT, 111 0~HI 1 2iCt5V>T, HI 2 ~ 
El4<!:*ffl©«^S«(v:H|H3-©^^^«-L, ffi^lH^K 

[0121] Ii~l5 Hig^ffi-r-fi, §4^ 30oc 

IS!WfcfflPgB3 0 0 a (7)JF^^^r*foofc(D(C*f 
*HJS^li-C«BB R 3 0 0 b tf^&B. 3 0 0 ©TffiiJ© 
40 mn—M&VWto^lttettktt-oX^Z. ^rLT, ^0 9 
^V>7t^©ftt,H(viftg-rSB8pa5 3 0 0 b©^-v^ 
/Wg*fp]«>^:*S, ft^Sla' cort^f^iBLT 
t^So -t^£t>h. &mm<DBWi<OWX'\$, BflR§B3 0 0 
bllft^^la' CD— SPSr^P^-frfefcCD-eS) 

So 

[0 12 2] **«6»*fc*iV^Ttf + */HH«l a' 
X\ y-^t««:fi«t5itm4, iv^Il- 
=o [0 12 3] (^7^Jfe3^ffi) Ell 3^#SLT 
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s„ mi 3i4, y-^a, B^mis^ 

S„ Lfc^oT, mi3IC*5^T, 111 1 1 t #ilCD*fiSi 

[0124] ft 6 *Jfc?8IB-Ctt, ^ftiH 3 00 I^Sftfc 
§f)Pg|S3 0 0 bW^^^yU-fi^lS]^^^-^^.^^! 
a* rtlCteBLTVfcWlcatU #H16^1§T?(4, Hi 
3(C*-TJ:^li, HPg|$3 0 0 bCD^-^/Ug^fa (0 

xv^o -r#fc>*>, *nM<omm<nm-vft, niRgi53o 

Oalift^gSla' iSSy-^f 1 

b, |»|KW>f*l c &IH?p£i2rfct><0-e£>So 

[0125] *3i»$ffiroffifi)cicj:tL(4, memmmm 

tcJt-ST-^ + ^/UfiSKl a ' ifflailEKW>«*l c 

T*#So 

[0126] (ft 8 mmmm) 0 i 4 lt 

So *Hlfi«)^«©««3t^«EB©**«*»±*6. ft 

7Hjs^«i^r*&o, *mm<DMM&m6. ft 7 si 

ifitl/i?.ir5lt ^ftfc|(cfmfcMRg|5<7>*# 
£co^-cfos„ Lfc^o-c, inm^ nit 

So 

[0127] ft 6 sttfiJBttTtt, 3 00 lCBV1t 

fflnM3 o o bro^^fisfrftwltas^^/i'ffliici 

a' rt(C{£BLTWcCQ(£#tL, *H*£^ffiT*(4, mi 

4(c^i-j:5fc, pjpai3 o o b ro^^ft^fa (HI 
f«P*L©5cB]-c«i-) fiSgKWy®«i 
cco^fflijic{S:BLTv>So -r*fc*>, *Wfc<r>Wfe<nm 
r-(4, piPSsoobiif+^/i^Sjtia' , 

R $-tirfct><OT*feSo 

[0128] *3tJ6JglftfcJ:iitf, (SSS KM 

S„ 

[0 12 9] (aS9H«6JK») ftiC, 01 5«r#BRUT 
**WO*««*aiiBo||S9SllS»*lcov^TRW"*- 
So r^ic. Hi 514, H»«S^ 



(14) 

So **js«)jg»©*a*¥*«©s*«*f4» 6 -ft 

8 gtt&lft t |g]«-e*> 9 , 6 -ft 8 Si 

SSffJfi £ Aft S t r 5 (4, JSftlRUiasHt Bi n # 
$£D^T*fcS„ Lfdiot, I2l5lc3oV^T, 0 1 1 i 

-rso »jfii«atra*-c*)4fcJt>, a****-*- 

[0130] ft 6 Hlfe^fil-Cfi, SffigJ 3 00 tC^ttfc 

io maU3 o o bo^+^s^rsiwu^^^^ffi^i 

a' fltC&fiLTI^fcWKfcfU *Hifi^fS-Cf4, 111 
5(C^i-45[C, F^Pg|S3 0 0 bW^-V^/wg^rip] (HI 

e0^ffiiJ(CfefiLTV>So -f *-%m(DKm(DM 
t-14, BBPSP3 0 0 b(4^-y^^^l a ' , ftisy 
-*«tfib, WKMyfilc, 33J:tfi«»a 
KKyftl e?r^R$-a-fct.cOT*fcSo 
[0 13 1] *SHfi»»K:J:*ttf» -hffi£H0BlB;fcJ*'< 

<g«i-Srt^-C#Sti:t^, !ft»«KWV«*l 
e <£>->— Hfiiat = v^i? h*— /U8 3cd£B#cd=i>-;? 

[0132] (ft i o mmmm) ai6, an 
L-c**w<©««i3t^3s«©iB i o mmmm^o 
^xmm-t&o hi 6(4, x-^is, statu, 

mm<r>w i mmxh'o, 017(4, ii6©a-a' mm 
h-c&s. *mmrm<nmn.ft.¥mm<nm*Mmi.% 1 
30 -fgHSfitPiiffe!), ft i -ft 9 *JS»ffiT*i4 

u **ii<D^ffi-c(4iB^mfii:{By«am<it-^RaJSrK 

ttltMOfytfmttZo Lfc^oT, 111 6, 1117(^*3 

[0133] ft i -ft 9 mmBrnx'tewm^m 7 0 -1* 
mj#-fs 2m<Dmm<o? t,, ±ji{iioo^ft^3 0 0 (@ 

^«{3:ffiiJ«fifl;11) (d||P§i5300a, 300b ?r^:(t 
fcC0(C*J-L, **Jg(O^T'(4, 01 6*J«fcU!01 7(C 

40 Tn-rxo^. Tmm<r>m&mm 3 0 2 (H^mffifiij^a 
[0134] ^mm<omm<nm^ ®mm,m3 0 2{cp 

Pg(S3 0 2 a ^(tT^SWT*, ^fiWH 3 0 2 

LT, 0iJx(4T i,Cr,W, Ta,Mo, Pb 

#So MP«BSrK(t*v>^fi«l3 0 0CD«figMiis|. 

t LTI4, «itfK-^l>#Ji'y3y©J:54*t8 
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[0 13 5] *H16©»«|<o«ft*^KjB©»^-'t), S 

«^ft7 0-1^^^3 a^-^6 a ±l£iffijf 
HtfiJUdiol^T. &ftfB*i3 0 0 2 ariStittt 

bixT^5coT? s 0 2 a SriiLT*lgJl^-*ST 

F T 3 0 K>^**/MK« 1 a ' diijjg U 
gT'foott)ft^HSf 1 a' (OTk^fk^^^tC/iS 
*U TFT#tt«r:fe$H;ii!feS-<»#$, i 5 -kfEHlSJB 

[0 13 6] al;iotTFT30 

11 Bftiffiitttti $*l£gfttt4i3 0 2ir-^»6 

;ifiitl3 0 2 t^— ^^6 afflCD^miiyy}) 

[oi37] in ^mnm) &^ mis, 119 

*8¥tO^jg0T-fe 9 , il9li 118©A-A' ErB 

i ommwmtmmx'h'o. m&mmicmau^i-ftz 

&<Dfr1>mf£Zo Lfc^SoT, HI 8, S19(C*3V> 
t, Hi 6, mi 7 £#fflro*]fcS*fcH:|§|-0>f?*«: 

[0138] ^io ^mwmx^ ®mmm 3 0 2 Kg* 

ttfcBlatt3 0 2 ammtfTLViX-hotKDfcML, * 

nmnmxu, mi s^t^m 9 ic^-rj; 5 tc, nn 
sis 3 0 2 b tm&mm 302 eDTfla^it©-^^ 9 ^ 

[0 13 9] ^HiSMffil-fe^Tk, WPS6 3 0 2 b £ 
HSttfci t-e^-^^./UiS«l a' ©rtSBi-^-r^^ft 

[oi4o] (112 mmivm) m^. 020. 021 

tfttk s«<z>4iRi$-r zm%.<»m 
mmnwmmxh'o , 112 in iuowa-a' we 
b-c*>*. -^mmmm(om^^mm(Dm^mmt± 
exam* mmx-hztK ±mmmmmx-tiwmmm 



25 

fclc^pSBSrSft7t^icD^S/j:So LfcriSoT. H2 
0, 112 lfcjSHT, B2, 134 i#»0>«l«S*fcW: 

[ 0 1 4 1 ] * 1 ~JS 9 *Jfi»fiT-li#aSft 7 0 -lSr 

5 2icos^©e>*>, ±e«a<7>g?ftiS3 00 (s 
■fem,&mmmmm) (Daemons oo a> 3 0 0 b £ 
ggil f io~|i i**»ffli-ej±TJBfll©*a**3 

02 (H^mffiffisam®) rotten n se3 0 2 a> 3 

10 0 2b £lSttfc<£>lc*f U ***«>»)»T?f±, I20fc 
<£tfH 2 1 IC^-TJ; 9 (C, ±/HU<^«ft3 0 0 (@£ 

ttffiffli$fttt&) , Ti(iirotifS3 0 2 mmm.HL 
m^trnM) omxicm nsc 3 0 0 a , 302a 
-cv^o ^mmmmcom^. hpsb3 0 0 a, 302a 

[0142] *39S<DJBtt©»£\ $*tfe 3 0 0, ^4 
fl;1S3 0 2<OMJjl,Z.ffln%$3 0 0 a , 30 2 a^ltb 
i%Xl^Z>COX\ ^4113 0 0, §tSl302 ttC, 
^WW^MW-t LTtl ^Jx.tfT i x C r , W N Ta, 
20 Mo. P bm<Wsi&&&m<D0*>V>'J?tl:< i t-otr-t" 

arias-ess. roMctn«« sati7o-u 
[0143] *sani«)jKffi©«ftjt^sKo»^fc, v 

Sfi7 aW— ^«ft6 a ±f£;|gJf i"5 

fll^K^T, $fiH3 0 0*5j:tr#*««3 0 2 KM 
PSB3 0 0 a, 30 2 a«lt?>tlT^5©r', ISpSC 

3 0 0 a, 3 0 2 a SriibT^C^JS^T F T 3 0©f 
30 t^«la' (CgJigU ffilMltfeott 

ft^ila' «>**{k**^fc>5CS*T,» TFT# 
ttSr^M&tf-C-tS, i^5±f5HJS^ffii^«co?J) 
*Sr*-f-Sri^T*#5o 
[0 14 4] $e>ld, T-^i6aiaotTFT30 

li. H^SSmffii $ix?>^fifl;ffi3 0 2 

a ioPflKiSJtmfei $ti2>§4^3 OO/JsaS^Hfc 

r i -e^*mS 302i7 J -;?«|6a IBJ«>*** y ^ V 

[0145] vrttmnrnmnm-er. m&m3 oo, § 

SmiS3 0 2i&l£&SBi£ffl^-&r i^r'#S<OT% 

sa^*7 o-i^#^i-2> 2gwmncoffifetfle^{s«-f- 

5. 

[0146] m 1 3 mmmm) Act, in 2 2 . a 2 3 

?r#^. L-C*»ifl«)18«3t^SSIt©SB 1 3 HJS^fitco 
50 12 211 x-^iSSl, iii^®^ 
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%m<D¥-mm-?&> t» , 112314, 1122^ a -a' ®te 
*) kzttt Ltz&<DZf.frmteZo u^t, 11122, 

H2 3tC*5VT, 112 0, HI 2 1 i#iltf>1fj&^5iiia4 

[0147] mi 2mmjtmx't^ m&ma 0 0*54:1* 

£fi?M3 0 2[ZWtntzmaWi 0 0 a, 3 0 2 a©f 
«t5?7L^T'* ofcW{C» L, *HJS^T-I4, 112 2*5 
4 t/ll 2 3 {Ctf"^ 4 5 , riPoC3 0 0 b, 3 0 2 b ^ 
SSH 3 0 0, ^ft^ffi 3 0 2 <mtl?tl<DTM<V&<D 
<Q X I ^tzBtt k 1£ o X 1^5,, 
[0 14 8] *^ff^(^*3^-Ct. WPSB3 0 0 b, 
3 0 2 b Zmrtti~ k *Mffitl a ' (Dftmz-tf 

bfsimxhZo 

[oi49] (mi 4 nmwm) mz., m2 4 Rx?m 2 
sz£MLx-4;mw<Dn%.yt¥mw<F>mi 4mmnmic 

^^xi&wfz 0 H2 4I4, tSe& 

W-ffimxfo'O , El 2 5 (4, 12 4l;M53^^ h* 

- iv tc J; 5 #l©iilM o'^a^s tr«^-r 5 ait 

^Sr^-rEIS;^7iifgj|llT'fo-5„ ft, 112 5K*5l^T 
LlbXfoZ 0 HI 2 4 ,5.1*11 2 5 tC*5V>T, @3R 

?>*ii4 (mimmwm) k^m^m^miatm-^n 

[0150] 124 RUm 2 5 fi^-f- 4 5 $g 1 4 % 

mmmxa, mimmjfmtit-<x. wmmmzmfc-t 

3 0 0' t>'W)&£nx\,^ 0 Mic, r<75±l^mfrBl3 

o i zfrLxmmtsfrtz'Mnmfrb. mmmsoow-t 

XT, ^Sm<13 0 2' ^JFM^HTV^, 
Stli3 0 2' t|iJ]-/f^e>^-*i®6 a Zmm&V 

-*m®i <n<c&m-fz>tzist>cD<pMm3 o 3' 
tiT^-5 0 ttS3oo' mimmmm<r>mmm3 

0 o kmmz.mfcn&k£ti, §111302' (4, m 

1 mmwm<o^mmm 3 0 2 1 iRi^icBsmffim^ t $ 

§7 o-2^«^$tiT^6„ -r^*?*,, mimnmrnx- 
t*wm®m\z.}o\,^xwmmfoM®&mmfrTm®u mm 
m.immmm,m&±mimz.MiW£tix\,^tz(D\cM^. * 



(16) 

30 

mmwmxnm^miiLmm&mm^Tmm. mmmam 
®mm,mtf±mm\z®.m.£tix\,^z> 1 v> 5 4 5 

^t<4, mimmBm<nm-&kmmxhz> 0 

[0 15 1] ^ UT*HM^fCjo^T, TSfflOt-ffiE 
t5tii3 0 0' (CI4, TFT3 0Oft*/^l 
a' W±^(c:fcfc:.5^BJS(C?L^roF^Pa53 0 0 a ' ^ 
tt<bixTi^5 0 gf»3 0 0' ldMP^53 0 0 a' £18 

itT^sror-, tti3oo' <r>MfmPct\,x. 

10 (4T i , C r , W, T a , Mo, P b ^(OmM.^^M > <D 

Jt'f k, ^Dt-rK, z\tib*mm^tzg>mm^(D7k 
m#mm&<7>mm,mzm^-kfcx'$z> 0 ipsp 

a^ft*V^ftm^l3 0 2' (Dm&mJrk UTI4, #J 

^fflv^rims. *^J®lttro^®^ffiv^7tm 
^•{C|4S*«113 0 2 ' Srff^Lfc^iC**fb^SSr^: 
m£<ftb Z. ktfX'%Z> 0 t>L<(4, §4*313 0 2' 

20 (4, ^*^3 0 2' ?r^-r5Bfi(r*^^a5rtf^f4 
4v\ 

[0 15 2] Lfcas-oT, *HSS^(-4tt(4, 
fc«:t&ffi<7^n<§&&3 0 0' ££Si&3 aWftMtf 

\zm&-tz>&mm^<Dx\ &mm<r>m%nmmz&i? 

t^^X-m^, TFT7K1I10±-Cfil83 0 0' 
MS11S3 0 2' IrtSISa^f-^ieatit 
ttfticKfc-Cff^-r^r t(c4"9, 

3a^tii3oo' zi&mmti-zz. k t>T*§, 

30 »t°;/f-^iii*(7)ffiBBP*{k^ll^oo, ^H^^j 

[0153] -t LT, ;ro<t9^a§i70-2!rM 
i&3 a W-^«^6 a±(C«B-r5«fi!c^fflLfci L 
Tfc, *^S^^4c7))mT'JFM$4^r^^^,§fti^l3 0 
0* {CgflP|a53 0 0 a ' ^[flbix-c^-ScOT-, Wft® 
ifitT*fcottft^^«l a ' 0O^C*Yb^T5te^> 
tc^-rr i ^T*^, T F T¥t&£-jtftlz&Wf Z> Z.kfr 

40 [0154] $Ltz*mMMmx'&mz^ $tig3 o 
2' tmfemiLkZfizmmfaz o c 419^^-^^ 

6 a(CifiV^iJ(^S$ns«jtSr«fflLT^.5o ^Ofd 
§ft«li3 0 2' SU=f-?i6aW(cMt5l 
2IMi^3 1 2 <DKJ¥£ 200~2000n mSS 

i,cm<i-zk£\,\ z.<n£o\cm2mmi&mm3 1 2* 

it|!fWff<«trr:i(-J; 19, gili3 0 2' 

§4m«l3 0 2 ' ir^i^3 a k (Dm\Z^ mfemfok 
so ^ix-5§fl:*|3 0 0' J>mm&tlXi,^Z><DX\ §ftmn 
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3 0 2' fcjSttsmttgfMS, giAy^yv^tJ;? 

Kiasit 3 Sfi:Klk^#ft* y ^ y v ^ k. i 9 $ft«« 3 
0 2' (JElcH«tt«9a) fc«»**ratfi-rfc3ft«* 

[0155] (jb 1 5 mmmm) m 2 6 , m 2 7 

tlfcT FTTM S>E<7)T F T^5)«^¥ 

*^BBP«BSr»*tfcjS1>ia«lt?*>5*s, 3S 1 4Hiii 

ttfflO^Ctfti: Lfcj{S©*dS»ft5 0 L,fc#oT\ El 2 
6, 12 7fc*3^T, 132 4, 1 2 5 t #»£>fl|j£CS 

.[0156] 114 *S6»j||-ej4, ^*§S 300' KlR 
ttfcBBrJ»3 0 0 a' o*tttf?LjRt»fcofc<ofcj*L, 
*H16»lB-ett, H2 6*5itfH2 7ld*i-J:5fc, S 

IS3 0 0' {£jKttfcHjn*l$3 0 0 b ' COM^SiS 
3 0 0' (7)rfi0Oi»O— ffi*^f9>:^fc^i:*oT^ 

[0 15 7] *«6»ttfc*5l^Tt>, BBPSFB3 0 0 b' 
[0158] (116 m&Jtm) @28, 129 

^riftwrso 11128(4, y*-?m. it&m. mmmm 

?«JhfcTFT7V-fSfi©TFTMOlt^¥ 
MHffe*), Hi 2 9(4. 12 2 8 (c^ttS = h^- 

*S:*-*-Bia;tt*WfBBB|-C*S. *jt*0>ftlM>**ft 

3*8B©s#*j*ttas i4, $is numi t mmx-h 
mi 4, mi 5mmMmT'K%mmm*mi&irz 

PSiS^(tfc^<D^35Wi5o LfctfoT, 128, HI 
2 9fc*5l>-t\ 112 4, IS2 5 i#i§»1#J&I?iii(;:f4P 

[0159] m 2 4 , f25 *JS»ffiT'(4SS(Sft 7 0 
-24rflf^ci-5 2gro«H<D5*>, TSfiiJ<7)^ftlft3 0 

o' m^mitrMmsmm) iciipg(S3oo a* , 30 
ob' &ist+fcLCDi;:*j-L, -#nm<DMmx't£, 12128*5 

J; Via 2 9lcm-f£ 51-, T^ffliJro^S^3 0 0' (H 



(17) 
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mn&m&mm) <DM^\cma%3 0 0 a ■ , 302 

a' , 3 0 2 a' <DMm*KVt t £ ttX V^S. 

[0160] *mm<oi&m<nm&. msm. 3 0 0 • , § 

ifS3 0 2' ©^1C|BpS53 0 0 a * , 3 0 2 a' 

as&ttbix-c^sro-?, ili3 0 0" , Sfiffi£3 0 

2' £*>(£, ZOffil&ttnt LT(4, WMTi, C 
r, W, Ta, Mo, P b ^roSilMI© 9 trod^i 
< £t>-o«r£tr, K, 

[0161] *?«^;Bffi<Btt«%¥$HE<Z>»&t, « 
«^fi:7 0-2«r*tt»3 a ^x-^^6 a ±(£*8Jf-f.5 
«fiK{C*JV>T, BlPSB3 0 0 a' , 302a' tfWLtf h 
tlX\,^&<DX\ mbMPg|53 0 0 a' , 3 0 2 a' £r 

1 LT^SI^/iST F T 3 0 K)f 1 a ' (£gj 
*U f«tiWf*oTift^«i a ' n 

20 **ffcjjS*#fc:fc£;K, TFT4<H4Sr*^fc5k»-C# 

#5„ 

[0162] ££>1C, f-?|6atiotTFT30 

»4, mmm,mmiiLt ^ns«ii3 o 2 t^s»3 a 
ttsfti3 0 2 tM&m.3 a m^mm^y^v 

30 [0163] <®\z*mMftm<nm&. 300', 

[0164] mi 7 mmmm) n 3 0 , m 3 1 
^#^.LT*^pjomm3t#^ttromi 7H»ffi(co 
^rtftwi-So in 3 oj4, =T—*?Wk, fe&m. mmmm 

40 ^«$W;TFT7WSfiiOTFTa»Oji^ 
lit-fcD, 13 1(4, El 3 0 1^*3(4-5 = h* — 

/Hi J: 5 MO«infllKt)Vfl«fttiitSfl« 

mi 6jtli?KtB«>Blpaj«>»«^?L«fc*)««)K:«' 

u, *mM<oj&mx-iz®yx$Vit vtz^^m^ 

•5c L/cj55oT, HI3 0, HI 3 1 (i*5V^T, H2 8, H 

2 9 i:*iiro«Bfc5*tt«:iai-©?ff#*f+L, KfRfctt 
so 0JI4«BSi-2>o 
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[0 16 5] mi 6HM»ffir*li, ®&m3 0 0* *5«fc 
ytMH3 0 2' (C^{tfcFJPgP3 0 0 a * ,30 2 

a' ro»tt*s?Ltt-c*>ofc<oiii»L, ^mmwrnxn. 

ffl 3 0*5^^03 1 o {C, SPS300b' , 

3 0 2 b' flS!gSi8l 3 00', ^fim^ 3 0 2' (Dtil 

[0166] *3HftJKffi»Cj3l^-Cfc, BBPgB3 0 0 
b* . 3 0 2 b* Sr&ttfcr. fc-e^-+^HH«l a ' 0D 

rt set- # 5 *{fc-f 5 r t # x 1 5 cd 

[0167] ($18 mmmrn) m 3 2 , n 3 3 
^rtftw-rso m-, n!3 2(i, "f-zm. 

iS3R«aitP^»fiK$ixfcTFTTW SIROS^spaD 
Hlr-foi9, 13 3(4, HI3 2ld*5ttS3^^^ h*— /l> 

z^-fm3z&)temmmx~hz> 0 fss, 133 sic^v-cft, 

#^ttttt:*8Rft tfffi»W/i¥Effi«*M£JI* h Lib 
T$>5„ i/t, I3 2MI3 3l;Jol,^ > 13 2 S.t/H 

[0168] 132 xt/s 3 3 (c^-r <t 5 *-mmB 
•■oi*. mi mmmmt tt "<-c, i*cttt3oot 

a K»f ^ftia»-*JV^Tiimf*:K3 0 1 aW 
3 0 1 btcBITLiSftfc h*-^3 2 ItCiOffl 

Sic$iX7c-*f(0^a||3 0 0 xM3 0 0 y £ftx.T 
*J"9, mt>»IS|}C^Sfl;1l3 0 2Sr^-f Sr^-0, 

si§t7o (ii#i) »te«>-«7t5*a«*7o 

-4riM*&£*VO>S. SAJS3 0 0 xM3 0 0 y 14, 

5<@0r<6»e>IH3 2 4"W±ffi!l{C|6]oT^#tH^tB 

0 0 yKJottS^fcHtttt, K!MKW>««lei* 
1113 0 2 i&SirrS^V^ h*-/U8 3C0#fltf 
*-0^tttiLT*5t), m&$L3 0 0 xtiJottSSSttiSB 
(4, ay?^ h*-;u8 3*iit^|ijLtv^„ *r 

lt, mmftm3 o 1 a&t>*3 o 1 b^tr, msM 

3 0 0 xM3 OOyi L^tftO^fimH 3 0 2 
**fft a att£*i.2>r i:(cj;i9, 7 0 -4iW&£ 

tiZ,,, ft, r*UcflM,\ ay^^ h*-;U8 1M8 2 
£fl-LT'r-*i8|6 a Sri«Sffiy-^ffi* 1 <U£&M1r 
Z>tL)£>n^mm 3 0 3" &®&l&3 0 0 y tffl—J§frb 



34 

[0 16 9] *UT**lt»«fc*JV^T, g«£fi7 0 
-45r«^-r5^fc>-B:T3g<7)mffi(0 5*>, ftJbJBfc«S« 
•f-^^fi^3 0 0 xldfi, TFT3 0«f + ^;I/I^l 
a' <D±^\Chtc^m^mk<Oma^3 0 0 a ' 
ftfcn-CV^S. 3K5©*«!13 0 0 y*JiV*a«ffi3 

o 2{ci4^ngp^ftp>^Tv>*^o Lfc^oT, mm 

m.3 0 0 x<7>«fiKW^-i: LT, #I;LI4T i , C r , W, 
T a , Mo, P b^<OWMM.&.M(V b h<D'pt£< t t>— 

^fflV>S^i:/!i5T-#S„ it«3 00yj3j;U!f 

mmm<Dmfrbizm$.L^\ *:<nm&\z\±, m.±.m<o 
[0170] LfctfSoT, *Hlft^ffiicJ:ttff, itriBL 

TFT7WIS1 0±T*S*«3 0 0 x&tF3 0 0 y 
mi\^mMM3 0 2^*4^3 a a 

mmbtiZo r«^*^#e>ix5±-o, tft3o© 

IStt&ftiSitSrttf-OtS. 
[0 17 1] *7t#*16^1»-Ott$Hi:, iS*SH«tet 
45MtS3 0 2lt @^llffit^-5-*fO^S«3 

0 0 xM3 0 0 y ii<t f)±T* s e>*fe«P$ix5<75-0, ^ 

smH3 o 2«c*5n-5mti^i(i* s , ^a^y^y y^ic 

*>SVM4*3H»3 a^-^*6 a 

tt*yyyy^lc<t!)fiil3 0 2 (M(-f4iii** 
19a) (-Si^g$rS.lJi-r tf4^VO-0*rflJ-0*>5„ 
■€r L-T, r<7)j; 9fi«fig-rti{4. «f*y7"!Jy^fi« 
rofcfet^, ^lim»@3 1 I^l2im|gig3 1 

[0 17 2] (II 9*lfe^) jSfcJC, 13 4, BIS 5 

9, 1113 5(4, HI 3 4(Cio(tS^ h*— 
la^jfctUfSllT-fcS. fSS, 13 5(i*5V^Tf4, 

So 

[oi73] *i«»i©iS3fefiiroi*tsiii 

1 8 mmrm t mmx& , % 1 8 *js^-o»4^a^ 
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U%WLrttL&<r>?*&mt£Z>. lot, H3 47£tfH3 5 
{Cfci^T, H32#.uqi33 1 8 HJS^fil) ir#i§ 

I 0 1 7 4 ] % 1 8 %ttft$g-?tttfffi$ft 7 0 -4£*/& 

muMmmmm) ^ma^3 o o a srigrtfcwicatu 

**J6»^f§-Cr±, H3 4£iJ;tjq2 3 5»c^i-«t 
'4T B ^w§ft*®3 0 2 (cSlR 
g)53 0 2 a ^WfhriX^^. 

[0175] -^mmmnm^. mmmm 3 o 2 tcim 

TISIS3 0 2 a £s£rtT^5<7)T\ Sfl;flH£3 0 2 (75«^ 
ttnt LT> {J>i|x.r£T i , C r , W s T a , Mo, P b 

#5, iPWllt/iV^iiSOOx, 3 00 

SiHt©#«B(*fflv^»&lcH:**t»3 0 0 x 

< r±, ^sn3 0 0 x«Dflws*mt L-c***aatt© 

^ms££tf!^$4§-£-i£r±, m&ms 0 0 x^fig-t"5B& 

[0 17 6] #**©»«©**ft¥§Slt«>»£-fc. » 
SSfi7 0-4£t£S*|3 a^f-^i6 a±iCfflgi-§ 
fl|j£lC*5<^T\ SimS 3 0 2lCfflnU3 0 2 a ^Kft 
<btiTi^-5K>T\ r^PfB3 0 2 a SriiLT7k*J^^ s T 
F T 3 0 <D^-Y*/Wffi« 1 a ' fcSI»U 
ltS)ott)f-V^m«l a' (7)**{M5^(c^$ 

nmrnm t mm^^m-r 5 r t 5. 

[0177] £<bM, iH^mii«te 3 0 
2<D±ySrH£^{£i:&5<§tfiiS§i3 o 0 x, 3 0 0 y T* 
^A/fc'ri-Cgffg3 0 2 a Wffl, *J± 

^tttli 3 0 2 t 3 a onroSt* y 7° D V^T 

t fc ±iem i 8 mmmm t mmx& s„ 

[0 17 8] (»2 0%tfrgffi) ftfc, [13 6, H3 7 

9, 13 3 71*, H13 6»C*J{j-5 = ^^^ h^— ^WC«t5 
H^Wj:»fffiiaT*foSo ft, HI 3 7(C*3^T(*, 



(19) 

So 

[0179] *$iraiB<att«%3fc3fiB0£^J&ttft 

is, ii giwtpit-fcs^, mi smmmm 

BfcBflnSBSrRtt, ^1 9HJt^l§-Ctt t PW^<oaStc 

ffi»cB3pgBSrSlt7b^©^*sS^5o <toT, H3 6S. 
1512 3 7{CfcVNt, H32&IW133 (S? 1 8 
>o fig) fc#ffl©«|*S*fcl4|H]-©#*&fl-U »JW4»i 

[0180] 118 HJS^fiS-ettSS^fi 7 0 -4£*/& 
t5 3i©i®©n, ft±I^M300 x 
BttB&BBS) ICR nSB 3 0 0 a SrKl7\ IB 1 9 HJ6 

^fis-entpraso^ftmffi3 o 2 (B^m^fiij^sm 

11) icrfBPgi5 3 0 2 a U ***«5Jg« 

T*ii, 0 3 6*S«fctfll3 7lC*-t-±5(-, ftTJl^Sft 

i3oo y (H^m^fflsam®) KBBngB 3 O O a as 

20 [0181] #*J6<B»tt©*6\ tti 3 0 0 y icffl 
RgB3 0 0 a Sr^ttTVSO-C, Sfi*l3 0 0 y ©fill* 
W^t UT, e*Jx.(*T i,Cr,W, Ta,Mo, Pb 

30 «^fi«i3 o o x^^Litm^mitf&m^m^K 
n?^kfrx-%z> 0 

[0182] *mm<DMm<on.fs.?tt¥mm<7>m&h. m 

a**7 0-4Sr*3tEi»3 a-^-^iRe aifcSIJBi-* 

«fiE^cio^^T, S#«|3 o o y izfflnnz o o a assart 

"b^TV^COT-, MR^3 0 0 a ?:iiLT*»il^aST 
F T 3 0»ft**»t 1 a ' fCilJ^t, «a«*)fM 
if*>cttft^«l a' 0*#ft*3(S»KftS 
^, TFT4*ttSr^Kac»-C*5, fcV^5±SE»l 
8, »1 9*lfcJKI8i:l^««>3»**#-t-5i4:*s-C# 

[0 18 3] $ib»c, jfiXttSttffi 3 0 
2»±T*HS«fiCi:*5^*tl3 0 0 x, 3 0 0 yt- 
t-CSfim«3 0 2 £x-*i»6 acop^, *3J; 
VfitiS 0 2 i^Si^3 aoraofi*?^!) 

it±temi 8, mi 9*»*li:ISl«T-fo5„ 

[0184] (i2i mmmm) n 3 8 , m 3 9 
£#B8 u-c*«w©««*^isa©» 2 1 mmmmzo 

so ^aSffM$^fcTFTTU-fS«C»Bi*(39Spffi[lT-fo 
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9, 0 3 9fl, 0 3 8lw*3WS = ^^^ h^— 
[0185] ***?K<«(0«jR**3fill<7>S*«*tt» 

m<Dwm\m r t# u **jfi<D^-c^ 

B13 8&U^|g|3 9Jdio^-C. H3 2XtKH3 3 ($18 

[0186] mi8~$2o mmmmx^wmmm i o 

#^*Hlfi»1l8"Ctt, 0 3 6*5J:t5H3 7ic*i-i 5 

^ ft±ji<z>s«R3 o o x 
«ttf , fiBi©«t««3 0 2 k 

*ft*hJBPW3 0 0 a , 3 0 2 a#Rtte>;JxT^5o 
*TI^8tt*3 0 0 y (B£ttffiffll&&«4S) ftttH 
P «0*Rttb;IXT^Jfct\, 

[0 18 7] *%tt£07SllB<a»g\ S«|3 0 0 xfcj; 
t;glSS3 0 2I^P«B3 0 0 a, 3 0 2 a SrRttT 
l^5(7)-C\ Sftl&3 0 0 x*5«fctf2MMBS3 0 2 
WW 4: It; WitfT i.Cr.W, Ta.Mo, Pb 

^js^y-^ h\ #yiM k\ z.tib%mm 
stutii «*.tfK-^ h^y ->y 

^{-ii^fi^ 3 0 0 x «r»A 

[0 18 8] **16<0^*(Oa«*^R(D»^t, * 
iM7 0-4SrjfeiEl*3 a^x-^^6 a±(C«g-fS 
If/SfC&^T, 2£ft&3 0 0 x*3<fct#gftB«3 0 21: 
WP§|S3 0 0 a, 3 0 2 a &Wttt btlX\<^?)<DX\ HP 
§153 0 0 a, 3 0 2 a *ILt**IWTFT3 0^ 

tft*/H(tla' ©**{MS*^ft**t, TFT 

[0 18 9] ^bic, I«lStttt458iti3 0 
2<P±T£B^W4<tfc5§fl;;i&3 0 0 x N 3 0 0 yf 
t^Sfimfii3 o 2 tx-^JRe a^ra, 



(20) 
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TimmmM 3 0 2 t **iSI 3 a Offl^gft* ^yy^ 

tUE*i 2 ommxmtmmxhZo 

[0190] ($22 %m&m 040, 041 

«r#BHUT**W©««**§6Ro*2 2*«S?gtttco 

«M**rit Sttfe TFT7W Sfi^iSi<7)fBitfe 
9> i4 1lt 0 4 0fcl*5ft 3 h*— /M£<fc5 

io HS;tt*WrffiH-C*>S 0 ft, 0 4 ifc*5i*-ci4 % «-Jf^ 

So 

[0191] *HJS?K»o««3t¥lg«^**»*M:» 
2 lHtt»«£H«-Cfc9, S«Sft£*/£-rS2Jfc7> 

«#fS2 lHJ6«Jffifc»*5<DttWR»SrRltfc2Jl(0 

T, @40M@41I^V^ 03 8&U*03 9 ($ 

U #Kl4RMtt«tti-5 0 

[0 1 9 2] $2 lHM«-ett»«*»7 0 -4«r«M£ 
i-5 3Jl(Z>«ffi0>5*>. fll^il3 00 x (HJE 

mfefiij^ass) fc«ti;wfliosfti3 0 2 

mfifflj^afl;®) fcBB P» 3 0 0 a, 3 0 2 a SrRttfc 
<£>M2tU *mfi©»«'C«:, 0 4 0*3 <fc X*m 4 ll£7jk 
-t£o\c s >f>mj|(OSM«3 0 2 .(■Xftttffl£M 

30 «) JoJ;(;fTiOtii3 0 0 y (Ig^mteffiiJ^i® 
S) !C*tt-eillBRSB3 0 2 a, 3 0 0 a^RttbixT 

t±i^ii3 0 0 x (S£Sfi:ffllSft<S) 
KttBBP(B36SRW-6ixTV^v\ 

[0193] &nm<Ditm<Dm^ mmmm3 02^ 

tW£*»3 0 0 ylcBP»3 0 2 a," 3 0 0 a SrRtfT 
l/^OT, ^*Bffi3 0 2*$J:t#&*t63 0 0 y 
Wtlt, fllxJiT i , C r , W % Ta, Mo, Pb 

#6 0 HP»SrR*t4v>**lft3 0 0 x©«fiKW 

*fctt*4»3 0 0 x Sr?g*Ufca^**ft«iaSr^» 

[0 19 4] *HJ6<OJg»©«ft*^K«(0»^>b H S 
7 0-4S:**j|ft3 a^x-^^6 a ±(Cffl@-T5 
SlfiJtMjo^T, Sftm®3 0 2*5j:tKSfi^3 0 0 y M 
5SR$P3 0 2 a, 3 00 a*SRftbft"C^4«)t?, f^R 
so S53 0 2 a, 3 0 0 a S:I LT*^I^^ T F T 3 0 
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■hJ-^^-f^mi a' (DfrmiktffiftlCftZtl. TFT 

[0 19 5] £<b(c, Iilglfi:i:42>til1i3 0 
2<7)±T£Ei^S{i/:i&5Si;$l3 0 0 x, 3 00 yT* 

yftisa o 2 t^s^3 anmnmA* >y7v >y 

t t ±tem i8-i2i nw^ t mmxh 3„ 
[oi96] (^23 mmmm) m 4 2 „ 043 

^rs^-rs, 04 2(1, M^m, mmmm 

^ffM$*V7tT F TT U-Y S«<OB*(?)5pffi|ll-efe 
9, 14 311 H4 2(C*5(t'5='>-^^ ^*-/K-<t?> 

El^^WiEllT'feSo ft, H14 3(c*3i,N-r(±, 
#m*£0S±T-fgI&WB&&gfficD:*:# $ <t-f Sfcft, 

IZ-WiRJk Ufa *f#) & ¥EIBB Sriffig * <b L #> T 
[0197] *HSS^«(Ofl;^*^K(7)S*1f foam 

2 1, 12 2mmwmtmmxh'o, wmmmzmtit-r 
% 2m<nmmi l cffluu$:mvtz^ ti>mmx'hz>tK * 
mmcowm^m2 1, 12 2 ji^s^ii&swtei^p 
uzmtftz 2 s§<Dmmfri<^-fti(DmmxibZfrb^o & 

<DJtX'1bZ> a ±ot, 14 2£.uqg4 3ii*J^T, H3 
8&U<039 (^2lHJS^) i*iicD«fiSc^*{Ctt 

[0 19 8] *%M.<DWmX~\Z, 04 233j:uqgl4 31^ 
<£ 5 l-±f(Dtti3 0 0 x (@^«fii:W^S 
SH) *3J:r/STJl<o^ft^3 0 0 y (i^lfiWi 
mS) (C^rtv^r*ti,P^PlflS3 0 0 a , 3 0 0 a ^jStt e>*L 
T^-5„ Wllffl§lli3 0 2 (iB^S^ffiiMftm 

[0199] *mm<Dmm<nm-£; mam 3 00 x&x 

U®&m3 0 0 yicFJP^5 3 0 0 a, 3 0 0 a ^gltt 
l^6<£>X\ §ii3 0 0 x*3<tUt#4^3 0 0 y GQ#t/& 
LT> «X(iT i> Cr,W, Ta^Mo, Pb 

#5, BBPSB4rsSft^V^fi«<13 0 2(Dffii&& 

Ptb UTii, «^i4* K-7 0 htf y ->y nyroi 5ft*iP§ 

•frtai^flJI 3 0 0 x £ffMLfciHwfci!i{fc&LJl£;£|^ 

[0 2 0 0] *3SJ£<^ffiwm*ft^fiC9*§£-t, * 
«£ft7 0-4££ffi||3 a^x-^«|6 a ±(C«g-T5 



(21) 

fltJ&d&l^T, ii»3 0 0xt3it;tfi3 0 0 ylC 
Hf|Pgl$3 0 0 a, 3 0 0 a >45^:{tf>iX-CV^<75T% la 
SB3 0 0 a, 3 0 0 a ^ilUTTk^H^-^TFT 3 00 

l)f^l^«la' <07k^{b/45^(C^^iX, TFT 

[0 2 0 1] B^ffimiit^-SSftSliS 0 

2O±Tlrl^ltt*5tli3 0 0x 1 3 00yf 
io VkfvtzZ. bxmW9M3 0 2 b^r-tUG a <Of%, *3<t 

vsimes o 2b%&m3 a rora^**s/7*y ^ 

bh±mmi 8~i2 2iftiiipi«tfo5„ 
[0202] (m24mmw*m) i44«:#iL 
r^B^^^jfe^g^^ 2 4 j^i^co^TR&w 

$ tltz TFT7W S«© T F T£B#cDfcfc;¥ffi0 T*£> 
»ffii:|s]«T*fo2.^, ^1 8*JSJf^(DWPSPW^ 

m3 2 b#m(DMf$,mm\a-s.m-v>n%-*tti,, m 
mt£mmmv&-tz> a mmmi&hw, 1 smmwmbmm 

[0 2 0 3] ^18 mmwrnXit, gfiPlf|3300a<73^ 
^■tXolZ^ ®m%L3 0 0 xl,ZWtrttzffln$l3 0 0 b<D 

mmm&M3 o o x <ny , m<Dm.<»-%*®<o k^zm, 

30 [o 2 o 4] *Hte»ffiicjav>Tt., MPS53 0 0 b& 

^tfcrifft^ti a' <Dftmzjf&-rz>mMi 
*5#ibtteo ^wniiw^tmi 8mmmmbmmxh 

[0 2 0 5] (^2 5HJS^Ii) H14 5^#flS.L 

^tlfcT F TT W-^*«(7)T F T^#<7>fe*¥®|!T-fo 

Mtt^srocsL^ *nm<Dwmx'tewo!Kzmb 

Ltz&<D?ttfm?£^X\<^Z>o LtzfroX. E14 5(C*dVn 

x. m3 8 b&mnffii&mmu-i.m-'vm^&ttis, m 
mtmwi$%M-rzo mmmmi>m 2 1 mmrmb mm. 

[0 2 0 6] $21 mmj&fl&XlL g3Pgl53O0a, 3 

02a mmtfuftxh^tzniztti,^ -^mm^mx' 

0 4 5ic^i-J: tii3 0 0xfcj;t)!til 
so S3 0 2(C-etimtg(T7ciMP§153 0 0 b, 3 0 2 b© 
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B^t>m&B3 o o xJsi^itia o 2<o*ti?ti 

[0207] *nffiMmz)*^xi>. ma%3 oob> 

3 O 2 b «rt8lt fc r t t-f Y*/^ 1 a ' <D^gi5tc# 

[0 2 0 8] m2 6MMMWd 14 6, 04 7 

9, i4 7li, 04 6 &*3rt h*—MC£Z> 

m^mtmmmx'hh. ft, 04 7tc*3v->rfi, 

«»i-saS«tl6Sra»LS<i-5fc», «-S^#§Btt- 
[0 2 0 9] *£tt^g^?Bft3fc¥&1t0£;ft*j£ttft 

18-12 5Hli^i:P«T?fc5^, S18~$2 5 
JBfc5^tt2»»««fc:Hq«&Kttfc<Bfc*tU *H 
Sfc5„ iot, 04 6&uqH4 7K*i^T, 03 2& 

[0210] I18~f25 HJS^ffiT-d^a^* 7 0 
-4£fl|jjJH-.5 3gtf)tlron^ l^*7bl42ScD^l: 

us mam fcfflnttSrKttfcoKiafu 

^5. -ffc*?*>, *^Ji^ffir-{i, 04 6*5i:u:04 7 
i-jfH-J: 5t-, SJUf ro;gfl$ji3 o o x 

smu) , imm<n®mnm3 o 2 «^s&{iijsfi« 
«) , *j«tv*Ta»*ftisi3 00 y (ia£*<fti$ft 

US) <75^T(d^ix-?-*tiraRgl5 3 0 0 a , 3 0 2 a, 3 
0 0 atfmibtlX^Zo 

[0211] ^mm^mm^m-k. ^x^nmmm m 

mm) lzfflnW&aSiffX\,^Z><DX\ ilisoox, ® 

fll®S3 0 2, m&t&3 0 0 yl£, MZ.t£T i, Cr, 
W, Ta, Mo, P b#Wffi»v6&JR<D5%<Z>4>fc< t 

[0 2 12] *HJfejKliti*J^Tt, WPSB3 0 0 a , 
302a, 300a Sr^ttTiC: t -C^-y-fc/HH* 1 a ' 
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~»2 5H16J»«4:ra«03a«^»e>ii5. ^©ffiiro^) 
[0213] (&2 7m&Mm) flcK, 04 8&T*04 

ISL I$SS§«SnfcTFT7KSSroi*ro 
¥BEIT'fc>5, 114 9(4, 0 4 8 {C*3(4-5 ^ 

tt***i-H5tt«jfc*rffiH-c*>s. ft, 04 9ic*3i>-c 

LftTfoS,, *7c, 04 8&U<04 9|C*5V^T, 0 2 £. 

[0214] 048 RXfm 4 9 iZTp-f J; 51-, SI 2 7 SI 
Jfe^ffiT*f4, ZHmffiMmtit^X, R1*13 0 1J- 
rfr LTig4iSI 3 0 0i ®&W,m 3 0 2 t Sr»|6iE«-*-S 
©tftit, S&3Jfi8Mg«ikffl&7rt (IP*,, J||RH6fltR7 
a tgffiilfe^7 btOB) (C^mttC>rtjic«M7 0 
0 2 £§fiiS&i: LTfltx., *»o 

MM7 0 i^Ltr©M«7 0 0 tgti 
«7 o 2 i ?r^(piiafi-ra r tt, iitt7o (01 

5. 

[0215] r w^fiflffi 7 0 2 (4, Jlffiil&filg 7 b ic 

BBjL^n/cav^^ h*— /w7 5 1 ^^-l.t, mmw.'m 
9 aiz&ffi£tixm%m&%,&k£tiz>o *fc ^ftm 
117 0 2(4, mmmmm7 aKMnzMt^^?? 

->V1 5 2RU«BlJifflite«:«3 1 i\zmnztiti^ is 
Y-fc— ,U7 5 3Sr^LT^-^^6 a tP— K (0>J 
^(4, AIM) *»e>*-5f*JB7 0 5«rt>«Lr» S5» 

[0 2 16] #B*roBSRffl^^S^-t-^ 
Sa^4 7 0-8W^ftHi LTt«Bg-t-SrtKJi^K7 
0 0f4, Bfli^ftl^teS-Ctt^-ttlcliKSix-CH* 
*ffifc*t**b-CV^4. ftffimHtm 7 0 0 (4, 
h*— yP7 5 2«0^7LSr'5lHg''<e?> Lit>5^< , =>-^^ 
h*-^7 5 2(C^-r6ffi0f^^g^TTffiffM^ 

[0 2 17] ft, $a*H 7 0 2 (4, M&lfc 3 a tfi 

-/W7 5 Hz£Zmmmm9 a troaMKSrAjffcfT^^ 
< hjh-^7 5 l»JifflT*^iffijK{dJ|^£$*l 

T^5o * fc, ¥*#JBl a©S»«KKyi«l e 
{CO^^Tt, ny?^ h*-;l/7 5 3lCj;<5 t f»l7 0 
5 tW^Sr^JfJCtf 9^<< h*— >\>7 5 3<D 
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[0218] m, «i7 0 5ii w-mmc&x^i"? 

7 5 3f+ifilcfc^5»»**tSJ:5«c*TieixT5FB 

[0 2 19] ^ ItilfiOflOl^, rtIIM7 
OOiCte, TFT3 0<Dft^|i|la' (D±.jj{Z&> 

^Ci4 8i^ti5^ TFT3O0ft^S^l 

a' o±**rBpS*5fca!>|c, * iffi/f 7 0 5 <o-g[$3: 
fi, Jf>lCTFT3 0^ft^«la' Sr»^5J: 

[0220] SHm»«fcj3V^Ttt, 

fc 0 -entc^tLT, *mS<D^ffico^ii, 
a*5J:OTjB«7 0 5*»/SLfc«lC****7 0 -8* 

»rti-artiB»3fcK7 oo, Kg#R7 o 1, mmmm 

7 0 2»Jcnri{l45 0 Lfc*oT, :r-*il6 
a *3 J: V4ijttS 7 0 5 <D*J**m* L-C«»jftA«-C*> 

ilS7 0 2©iM»itttt, ^s^y^fiH? 

-eMUIST i, C r, W, Ta, Mo. Pb^COi^ 

#i:§ill7 0 2{t rtjKii^K7 0 OO^^r^ufiH 
«la' ±#0>RJq»7 0 0 a«:Jl3ter5fc^3*/£a» 

v\> ft*5, Rt(W7 0lfcov>m LTO««f(Di/ 
V^^mtm, ^?x-7CVDStJ:5^» 

?i»6 a&J;W*SUf 7 o 5fci*]Bj&£«fcffi^4tt& 

o i ©fl-iftt ttHTOK*<D5/y 3y»k«t)*««r 
[0221] **jfc»»icj:ntf, «rJ6bfc**a«<^ 

T\ #H*<^#H!P««S:J!2:*f*v^-ear*, TFTTU 

^s«io ±t?*»jiiat5***a**aBi» 3 a 

170 1 ^^3cm(-*Sft^S$r^fToTtTFT 3 0(D 



(23) 

S&fcifT 5 fcfcfcrtKttJteK 7 0 0 I^B q*fB 7 0 0 a SrK 
ttfrKaft-CfcoTt. S*m®7 0 2<DWn<DmtiUZ£ 
oT^C0Mp^5 7 0 0 a £>®igc£§ftmffi 7 0 2t*l3K 
■CfSOT, TFT 3 0©3fcy— **«EfcB&lt-C£5o 
[0 2 2 2] (128 nMJ&Wt) 050, HI 5 1 

9, H5 1J3, HI5 0\z$otfZ>^l/$ 2 h*— >M£«fc5 

[0 2 2 3] **ttggjft©«*3t^iS««5«*«Bfctt« 
20 2 7SE*fiJ|?*i:Bff|RI«-CfeS^, SaSI^**t5 

•5 0 ioT, 0 5 O,Rtf0 5 lfC&VT, 04 8&.t£0 

4 9 (^2 7HIff^i) fc#ffl©flWJS*fcW:lHl—«>flF 

[0 2 2 4] #l£Jfi<£>^fi<£>4§-g\ 115 0*3 ±^0 5 1 
(-^-r <fc 5 !&2 7 11*^11 tit^T, Mi7 0 
0 ' (050*2 ^^H-CvTt-t) t 7 0 2' 

(050*1 £«*ft-e*1-) t ©±TB8»*spi#m«>si 

5 l<Dgl7L€rorfig'fcP>LK)5'<<, 3y?^h*-/W 
5 1 li^-t-5<@ef^^ffi^r¥ffiJFM^tv-C^5 0 

tll«7 0 2 ' (4, zfeffiS!|3 a klfa v oT#06 

(£j:5ililg*&9 a i<7)lgiE£ 2 -<< 
40 o' i*mytii.Z$rtif£\<^i><r>Xh <fcv\, -troft 

mmmmm 7«-i t jimifeftK 7 a -2 1 ©mfc-h*** 

JK70 0 1 (0f*H-C^i-) #9Ji£|Rtte>*i/ri^5. 

^<7)ft&<D«j5S;tcov^T(i^2 7mmmm<D^tmmx 
[0225] *Lx*mt&<o]&m<om&. ±sji*K7 

OOltlt TFT3 0<Dft^;Vf*l a' <7)_h*Jc: 
fcfcSffl«(c7L«WFJP^7 0 0 1 atfRttfeftTl^ 
=tt, gi«i7 0 2' TFT30«ft^ 

so 7 0 2 b' AJKJtfeix-CVS. S Pj^0 5 0t^-f«t5 
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Id, TFT30»ft^fif la' CD±;££IS P £-£ 

filc^ftfcT*— *i&6 a<aJgHffl5fi % $*btCTFT3 0CD 
?-vr*/HSS«i a' Sr»tt5±5fc«ftTItofc3*tT^ 

6 a #®i£«J9< ife^/^J: 5t-L-C^5„ 
[0 2 2 6] *nffi&mz&\,^Xi>, TFT7KIS 
1 0±^8fi»atW?ft«««:jfeSa63 a ^-^^6 

i^?>ixs±T?, R«ftW7oi' mmm^mit 

M&tf ott T F T 3 0 ©f -f ^/Uffii 1 a ' 
(cA^k^ixSr t-C*TFTl#ttSr(6l±^*5r ir^-e 

[0 2 2 7] (i29 mmm jjci^ 152, hi 5 3 

i^TSMfH-S. H5 2I1, t-**&, B^mffi 
W>ffM£*t/i T F T T W S«»B*(05Fgj|l!T-fe 
"9, 115 3(3:, MS 2 Y*—MZ.&Z> 

!2S;#jfcG0rgil|-C*fc5 o ft, IH5 3(d*3^TJi, 

[0 2 2 8] **Jfi^ffi»«*3t^fiOS*#fiKtt^ 

5. iot, 115 2W15 SIH&VT, 12^04 

[0 2 2 9] *HJfcOff2ffiro*i§\ 115 2*5 J; II 5 3 
TFT3 0O^ISy-^I«l d &£>me>«ttfr'ttK 

nmiuuia 1 1, firo&i*s(3 1 2^sii-r5^>-^ 

? 6 Sr^LTTFT 3 0O^||V-xS« 

[0230] wm®M7 o-5(cov^ri4, mmmwm 
tmm. mm,ftm3 o 1" 5r^ru-c±®{ii)(c^*^3 o 

0" t5S, Tf«tSlSi3 0 2" *vO>5 

jeiKlfi»lioj:9K:««K3 0 0 <> ^£ME«3a 
fc ffi o T A < tt t>*T *3 b T , # BiKfe f-JFM $ *L 

*HJi^fiiT-«. BttS^R«d>& 



(24) 

300" &&Mmmzmmmmm:3 1 lfciirFnnitefi 

Ml 2iiffM^ixfc3>^^ h*-/W8 7^LTT1 

[0231] i lt, *nm<nj&m<»m&. m 5 2 

t t»C*L^«tfc»J***T.fc*4H3 0 0" 
*5<kt*gfi;®li3 0 2" roftgBSr, TFT30©ft^ 
/HR«i a ' £ig(t3J; olzmixtzTtmt Lfcriia 

9, TFT30OfY^«la' 05±*(cP pgBjJ5 
3 0 2" roW^ffii L-CI4, CltT,?>2S«5m«»Ct'b 

[0 2 3 2] LfctfSo-C, **lfc^*fcJ:ixtf, TFT 
TWIfilO ±T*&SiH 3 0 0" RTJB&mm 3 0 
2" ££gi£|3 8^-^*6 a te&ffettfcfifc-CJ&fc 

0 0" ©^/^Iw^KtSfc&SSrffoTfcTFT 3 0<O^- 
-V^HMKla' ^5E^fC7k^{bSnSr K'TFTH 

[0233] &itmz*nmMm<nm&. ®mm3 o 

0" £&BlSt«t- = v^ h*-/W8 7 ZfrLXTrnm 
*BSl 1 ateftttLfcw ttiO, §M3 0 0" #± 

[0234] (i3o mmmm) &.±xtm i^tim 1 ~® 

[0 2 3 5] m'. 115 4S.t/H5 5 S:#fig LT*^K 

3 osfclltfBIBfco^-rBiW-t-*. - 
rlC, 0 5 4lt 7='-^«| x B^m^^^ 

^HfcTFTT U-fSSroB^WSFffiHT-fc'9, 155 
(4, 115 4{d*5ftS=i>'^^ h*— /WCtS^S-JgO^i^ 

40 EUT-fc^c i^. 15 5(C*5VNT(4, #^=S-WSrH 

«Ssf«J/i5PBfilE«:3iSft*e>U«>rai)S. 115 
4M05 5»C*iV^T, 1 gMBWi) 

[0 2 3 6] 15 4&xm 5 5 0 **Jfe^ 

ffiT*«, # h Ay- hSrol^'f yf V^fflT FT 3 
so 0' W±*(C, f»ti7 0 (ll#i) WO&ro-^fc 
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TFT7WSffilO±t\ M3a' J&>kx — 
6a' {£»oT0 5 4-C±ffl9tC^tt«-^HiLfcy— 
ffitt#±*c, y-M6»«2' ^U^I210 

ffti 2 10a OM^f $llt^5o * 

f*l2 10a±Cll y-^mffi2 0 4 aMKW 
yt«2 0 4 b^ 7-^63' (#Jx.tfA 
1 SI) *^»fifc*iXTV^5p y-^Si2 0 4 aRVK 
W 20 4 bt ^MTOJB 2 1 0 a £ OPflfcfi* 

(7^7 7X«>!i^y) Bd^45S!^l2 0 5 aX 
^2 0 5 b^ll$nt*5^ ^^/^JS^**^ 

*5tts^wf*S2 i o a±fctt, ^^*/u*«gi-r5fc 

So KK^tS2 0 4b©(HJ±l:i4, ffmififHR2 
i2^Ufttt«)fi««2 0 2 (M^mtefflS^SS 

0 5 4*1 ^lit'^t) StLT* «9 , Mfcl 

Sfim« 2 0 2 ±fcf4. KSftflU 201^ LTtM 
200 (BS*fti*i«i) aHWBSttTir**. tl 
t\ ^ftlfe2 0 0te, BI«**flB«rt*r^ H5>f ^ttfc 

[0237] sa^s 7 o -6(D±jj^mmmm 209 

a' ^EHS^T*5f9, Mi2 0 0«ilg2 0 9 

a ' t<Dm\u$mmi&&m2 1 eswawsfr-c^*. m 
mmmwt2 1 6ic«i7LS*tfc3>'?^ h*-/u2 1 7^ 
irit, iif^mffi 2 0 9 a * tmmmm2 0 2 ttmm 
£ftT, ^fim^2 0 2«i > K^m^imii^ $ntv^ 

wmm^-r^) ^h7^7 p ^ifi2oon h 

1 7 a^tfitSttWJKaJ^^/h* < SixTis 

9 v Bift<D?gmmm 202ft =* * 1* ?v 217 

2 1 7ttffi-C*«i2 0 0 X 9 i>m=Piz£ < Ssh/Clr* 

[0 2 3 8] * Lt*it£(0»i(Oi^, ^fi®@ 2 0 
2tCf3. TFT 3 0' <n^**Jl>mm<D±jj{ZlhtzZ>m 
mzftft<DfflQM2 0 2 a aSRtt&ih/C^i. 

[0 2 3 9] LfctfSot\ **16^ffi^«fcixtf, TFT 
TWSfil 0±-C*fii»2 0 0&t«S*«tt2 0 2£ 

^a^3 a ' ^-*me a 1 ^vr^wi-a^x^jc-r 

5-i:fcJ:!)**4»«»*#»b*t4±, S?mf£Bi£2 
0 l<OJK«ajc**ft«.aSrf7o-Ct>TFT3 0' t^^ 

[0 2 4 0] (»3 lUft^ffi) Rfc, 05 6&tf05 



(25) 

o^TtftWi-^o ^-K, 05 611 

H*Sa«?ds^SixfcTFTT WSfiOlS*<D 
¥BH-Cfc9, 05 7te, 05 6i:telt53^^ 

io L£>Tfc6o i5 6Xtf0 5 7l:*5V^ 05 4 

M15 5 (fg3 OHJSJfcffi) *#a*>*j*W*fcH:IBI 

[0 24 1] 05 6 RUM 5 7 iC^I" <fc o tC N *2tffiJB 

•■cri, $3oiiii^-<t, Iisi7 0 (01 

J&>feMfc0>S*«« 2 0 2 ' (■*«tt<W5gs*««, 0 

5 6tuS«»"C*t) T«*>**gW*6 
^h7^ 2 00' (ISlWJtil1i> 

85 6f»8H|t?*t) ^M^ixtv>5 0 «t LT, 
20 li2 0 9 a' i:Mli2 0 2' £fl JBIIMfifUt2 
l 6 KBHftSixfc h*— /U2 l 7' ^Ltg 

ffti2 0 2' tt, ITOil2 1 2fcHJ?L«S 
tllt^^?? h*— /I/2 1 3 ' ^UTFT30' CO 
KWylH2 0 4 blzmffi&tiX^Zo 
[0242] ft, 056 Kl^f ± 5 f-, ^ft^ 2 0 0' 
«\ y-^lfi2 0 4 a, M3a' d^^ffllfcy 

- hfiMKwviS2 o 4 b&«5o*fce>i\ 

It, |^M1I2 0 2' ii^^s 05 6*±«c: 

[0 2 4 3] -e LT***<D?g«BO»g-, 2 0 

0* fctt, TFT3 0' <D^V*/U&m<0±Jj\Chtz5 

[0244] i^^ot, ^mmwm^xti^ tft 

40 r u>< S« 1 0 ±t?gSj» 2 00' XtfSlSffi 2 0 
2 1 Sr^S^3a' ^86a' tcSl^W^SftT 
»riM"6ri:«cJ:5*#**«M3ft«#bit5±, Sim 
M2 0 1 O^^^TK^fk^aSrtTottTFT 3 
0' <D^**/l>m%Z&fiftfc7km<k£tlZ>Z tXTFT 

[0245] *e>fc*sais*«"eft, tft3o' , * 
^sm^2 0 2' 

so 2 0 0' #4H£LT^50>"C\ §11^2 0 2' {diSJt 
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ZWSXMltiK V7V >?{c£V) T F T 3 0' j$l 

^l«3a' ^f-«6a' CS^f^S(Jfl 

v^jci«9Sfl:mS2 o 2' (mm 
f4imtm® 2 0 9 a ' ) ic«E»#fcftifi-r. iri4*vw> 

s/^y v^<a*^fc»fc. KiAmiuui2 1 2&m< 

[0 2 4 6 ] («»5t^*«^)±fl««) «±eo J: 5 C 

14, TFTTKltl O^^lCM^^ilS 

5 9(1 B5 8 0H-H' WffiH-e&So 
[0 2 4 7] H5 8te*31^T, TFT7 KSSl 0 (D 

mm-tz^-tmrnm^i o 1 ftt^anatttttin? 

1 0 2dSTFT7WSSl OCO— 5a^fBoTKfte>tb 

-T5 r. £ J: 5 ^S^3 a ^iitb-rs^Slft^liilsIK 1 

1 SrBB«fc**««l 0 a^iafc»oTfflfflfcBMLTfc 
ct^o 3EI-TFTT i-^mmi 0«S-J2f:it jijft 
1 0 a ^KfllcRlt&ixfc3»IIUBniBlK l 0 

[0 2 4 8] IT, HI 5 9 tC^"t"<t 5 M, HI 5 8 (C^ 
Lfc^/WS 2 t«lSraC»»«r«foJtlft*«2 Ort* 
^i/-;W5 2f£<fc DTFT7MM1 0fcH#£ 

[0 2 4 9] ft, TFTTWSSlOKCfj:, rftb 

<&r-**l«ttlHl8Si 0 l, £2i&Bt(i[HlIg 1 0 4§i: 
f-M^«JE^/U(0^y^^-^«#*H|ft«#^ifetT 

uT^^wie-rs^y^^-^iiifs, Mra^tw* 

[ 0 2 5 0] «± % GBlft*&B5 9«r#flBLTBWILfc 



(26) 
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iblelSSl 04^TFT7WSSl 0 0>±fc:Rtt5ftb 
MifiTAB (Tape Automated bonding) S®± 
icHgJtL/ciftfflLSIC, TFT7Wlfil0W 

«2 0<D«it*^Al*r6ftlXWTFTr KISl 0 
©WW**a«i-S«lcH:#* % #J;li4, TN^K, 
VA (Vertically Aligned) b\ P D L C (Polymer 
Dispersed Liquid Crystal) ^e — K^POfMt^— 

10 /— v y — *i7^ b^e— K/V— ^y— ^5 s^^e— K 
OgUK/fcCT, «*7>r/UA. ffi«SS7-f/UA, <S3t*S 

[0251] a±»wufc#son»«fc*fts««** 
£eb(4, ^n^^^^icigffl^n^fc^. 3 

h/^|Cli#/r RG Bfe^iUIO^ ^ y 

*£: 1 i^tS <t 0 K W * n i/yXS:Mltt <fc 
V\ &£W4, TFT7WSfil0lORGBl:^fp] 

i-51j*mii9 a Tlc^y-fv^ HP-C*9— 

[0 2 5 2] B 6 0 (4, ±IB**»1» 

40 HI 6 OfC&l^T, 6 10l43fcS^ 6 13, 6 14^^ 
^n^iy^^^— , 615. 616, 617f4Stt^^ 
— , 6 1 8i4Attl-VX > 6 1 9«y lx— U>X, 6 2 
0 ttffllt U VX\ 622, 623, 624 fiJK^JtSP 
3£fi, 6 2 5|j;^n^^^D^s/^yyXA, 6 26 
ttSW^^XSr/Tto *i!6 1 0f4^ ^;WN7^ K^co 
7^6 11 iryVT^ftSrKit-rS !i7U^^612 

-6 1 3(4, 3tag6 1 0*>e>^3t^5*>^#fe3t;*a 

so Lfc*fe*f4S»^7-6 1 fa&%m 
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i«u B u««i6 2 2lCAlt$il^ ^W^n-f 
7^7-613 T-ix^$ttfcfe*CD 9 *>Jtfe*tt«ftfe 

ix, »fe3feffl*d&*«W16B6 2 3KAW*ix5. - 

tfe*l4*20^^P-fy^S7-6 14t>Si8 
■TSo LTI4, ft^3t»^J:S3ta5fe«rKC 

AWvyX6 1 8, !J l/-l/yX6 1 9, fflWl^ 
VX6 2 O^-^tfiJ U-UVX^*»P>/£S^3t#S6 2 

ftf:3o©fe3tli^D^y/f^n^.7 : ?7'!)XA6 2 5 

HX. *y-Wfc&$ttyti>Wj&Z1ri2> < , fttiistitzft, 
a. s^^-e&5S*fu^X6 2 6iaotx^ y 

[0 2 5 3] ±!EiateJB»ro««*^i6«-C*)5jR*§6 
fi&«;tfcm*««©te©«fco^TRf|IH-5 Q 1216 1 

^X s n^-l O 0 OttflMf*B*(*:**U, tflOO 
l {4±3B<75?Sia^SIBSrffl^fc?RS*^S:^L.TV'> 
•5>o 

[0 2 5 4] HI 6 2 (4, fS^W-SfW^WS^-WSr* L 
fclfflt'fcS. H6 2{c:ioV^T, f^i l 0 0f4B#f+ 
*&&*U SfllOl tt-kB©«***B««:JBi^ 
Itm&immU&mLX^^&o 

[0 2 5 5J 116 3(4, 57— ^n, ^y^WifOjIf 

wmw&mmmn-wzTFLitmmmx'hz,, H6 3K 
*3v>-r, ^-§-1 2 o o iiit mtommw* 2 0 214 
k*^©a**b5, 1 2 0 4 (4W mt&m&m 

«F*1 2 0 6tt±|E<o«cfi*^i)EfiSrfflk^fc»ft 

[0256] H 6 0 ~H 6 3 (C^m^^(4, ±|E* 
*«)»ffiC5«ftjt^»BSrfflv^fc****»«r«i{.T^ 

r. a. 

[0 2 5 7] *38Wtt, ±J*Ufc#3ll6»«fcl»6>ilS 

■Cfc5. t©± 5*Sie*#*5««*^§SBfc*fc*: 
JSJFJIiT'14, T F T & h 5/ Xy- M^hAy-M 

a», &B*^*ft««©±T©ffifiBMR, -%<D®mm 
m*2m^xns.-)jztfitsmf8.t-rz)t>^*\ v^-rn© 



(27) 

[0 2 5 8] 

*u4\ TFT<o±#fc«*.tf»*HL sa^a^^«^ 
*ft**sg«s:*m-r s r t #-e# s 0 

10 [Hffi©ffi*ftSft91J 

[m 1 ] *%>wnm 1 **jB*©««**»Bfc*i»+ 

Kl*e>ftfc«-«* : ?% £*M?©*PflilIliST?fc5. 

[H2] UK ««*^t«K*»rtS9 , -^», *S 
«L E**«4S*S3g*SiXfcTFTTW 
-f 5 «&© B*&© ¥ E HI t? fc § . 

[13] m. TFTT W«l£©TFTgB:»-£*-ft£ 

[ia4] 120A-A' mmmxh& Q 

20 [H5] |5k ««*^ftfi©*&©WSr*-fH2©A- 
A' 8ffffiHlT*fc6„ 

[16] m2HSS^S©m^^B{-*5tt57 ? -^ 
*^ jfelEiBU B*««*#Htofc£ftfcTFTTl~fS* 
©BSf©¥ffiHT-fc5„ 

[17] msnrnMrncon^^mw^^^-f 

<7)B*©¥ffiH-efc£ 0 

[H8] IK4lHt»«©*«l*^Bt*Jt+S7 f -* 
■*tl«iJ5»*ihfcT F T7 I/-f S« 

commtnw-ffimx&Zo 

[lio] me *J6^li©«*3t^$IB{-*5ftS7 !r - 
*©B*»-tS**©iiiJll»©¥iiiH-eifeS. 

[Hill] |^, TFTTWfSSgWTFTgB^&TjW- 

[1112] 13 1 0©A-A' EWS0T*fc5„ 
40 [Hi 3] ^7|Ug^ffi©mm3fe^Btw*5»t5x- 

&m. fe&m. wmm.mmwis.&tiitTFTTi'scm 
w.<nmm<ow®mx'ihz>o 

[hi 4] msnMBmnmn.ft^mmic&iiZT- 

«©@j^coqzffi|l|T-fo 

[mi 5] Wi9MMxm<Dm%ft¥mm\ctert2>v'~ 

9m. M&B. BiS8Hf«JtlfcTFT7^S 
[Hi 6] *i OHJS^©m^3fe^fi»-*5tt5x 
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[Hi 7] Hi 6COA-A' gfffilT'&S,, 

[an] i i 8«a-a' mmmx-foZo 
[ni2o] mi 2^mMm<om%%^m.\z.^n^ 

[i2i] ni2 o<da-a' mmmx-ibz, 
[E122] mi amffi.mmon^.yt^mm^tevzT 1 ' 

[123] 12 2<DA-A' KfEHT^So 

[02 4] |1 4H»^rc>*^*^SI«iC*3{-t'5T ? 

[02 5] 122 4(^tJ(t-5=<>-^^ h*— 

[126] 0i silife^jfficomMft^B^^TSx 

s+iz omm<r> i \ L mmxh 5 0 

[02 7] 12 6l^j31tS=>>'^i!' b*—MZi.Z>& 

m (vmm m&r vwm® * £ #s?-r § «s km * sh-h 

[02 8] $1 6**JKffi<Dm*3t^]tlC*Jtt*7 f 

-**su *aci», ffiiiif«$ii^TFT7w 

[129] i2 8iC*5lt53^^h*-;H:«t5# 

[03 0] 01 7*te^ttto*&tt^§S«K::J3»t57 s 
-*«U *2E«L «**M*a*»J*S*VfcTFTTW 

[03 1] 0 3 OMfcttS a htf— /wcis* 

[032] mi snffif&m<nmM?t^mmz%ittz>7 ! 

[03 3] 03 2(c*3(t?>3^^^ h*— 

[03 4] mi Q^ft^aroSStJtmSBicjsrtST* 

K**«*?jWBjfi$*tfcTFTTW 
fi«<01i3f?«Oipffi[HTfe5o 
[03 5] 03 4{C*3lt53 h*— /HCJ:5# 

e»Sj«!B8»RtJ«*a«*S:«IK-t-59[««l!B** , tia 
5£ft&®rffilT-;fc.5 0 
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[@36] 02 omMj&m<Dm%%¥mm\z.&vz> : r 
&&<nmm<n¥-mmxibz> 0 

[137] H]3 6\Zi$ttZ>=i>-? ? \>&—Mz£Z>& 

5*#jfc»r®l-cfc.5„ 

[03 8] 12 lUMJEffiroraste^HKasttSf* 

I*tl*#**4hfcTFT7W 

io [03 9] EI3 8{C*3ft-5=i h*— /HC±S# 

^^IfllffeS,, 
[140] »2 2£*JBffi©«*#¥S6«fc*Jtt$?* 

H*««<S3SsjB**nfcTFTru>r 
mfo<Dmm<D¥-mmxibz> 0 

[04 1] 04 OiOStfZ^^f? h*— 

[04 2] 12 3Hlg^(Dm^5fe^Et-*5«75x 

&fc<Dmm<v¥-wmxfoz> a 

[14 3] 14 2^*JttS = h*— 

[04 4] m2 4*Jfe^W«^3fe¥»H(-*5{t57 f 
£4*1, B3giS^«JilfeTFT7K 

[14 5] 12 52S16»llB©«*ite^iIfc*i(7.5? r 
- -*«U I*tt*#»«S*lfcTFTr-W 
30 S«OBI*<»¥E0r-fc.5c 

[14 6] 02 eHii^ffiomM^^BtcioiTSx 

-*I§U I$tI§«^!ilfcTFT7W 
S«coiS*cD^PE0T*fc 5 0 

[14 7] 14 6(c3oftS=r>;?^ h*— /^^;:J;.2>£- 
[14 8] 02 7*iS»ffiCO«M*^atit5(t€>X 
40 [14 9] |4 8Cfclt'53y?^ h*-;K:i5# 

[15 0] 02 smmwM<»n&ft?mmz.&vz>7 ! 

-f>m. jfeSEiH, iS*liW^^nfcTFT7H' 
[15 1] 15 0131^53^^^ h^HCi^t 

[15 2] 02 9*JS®ffiro««t3t^S{C*3t757* 
so iB**««?a*»J*$*LfcTFTTW 
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[05 3] IH5 2lctilT63y^^ h*—Mz£.2>& 
B*®i^ffM£;iX7cTFTT W 

S«<oiffi§i5cD¥ffi0-efc5 o 
[155] 05 4tfclt5ay!?^ hTf^-zK^i^^ 

[156] i3i niSff^wmm^sieicfcctsx 

[05 7] H5 6(^*ilt5^ V^i? h*-^WcJ;5=& 

it#)&lfriI0-C *>•£>,, 
[05 8] #*J£ff^£Ofl;M3t^B(C*3(t5TFT 

[05 9] I5 8CH-H' tRIHT'feS. 20 
[060] ±IE*«6»«<Z)««3t*»«*fflV^« : f 

[06 1] l«K ?rffl i ^fclf-Kroi© 

[He 2] «rffl^fc«-?«HS©flio 

[06 3] n, «^,Jt^gS:ffl^fctt^«S«Offi<D 

[06 4] mimmmm<r>m.%yt¥mm&mi&irzT 

FT7 U"f MOlilM^t2,t»©IS»fIl so 

[^^•COtftW] 
1 a -¥3MWg 
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1 a ' -f--Y^um^ 

1 b-fi»«y-^«« 

1 c-«S KW>«« 
1 d-fiMy-^f* 

1 e-HM Ki-fylS 

3 a-jfefciH 

6 a--r — 

9a, 2 0 9 a' ■■•il^mi 
1 0-TFT7WiS 

1 1 a-TJBa»t« 

i 
i 

2 0-*r|pj£« 

2 1 -stiBjm® 

2 2-£ftjR 

2 3-ai3teBt 

3 0, 3 0' •TFT 

5 o-m&m 

7 0-figi 

7 0-l~7 0-9-Ifti 

81, 8 2, 8 3, 8 4, 8 6, 8 7, 3 2 1, 7 5 
1, 7 5 2, 7 5 3-3^^ 

200, 300, 300' , 300", 300x, 30 

201, 301, 301a, 301b, 301' , 30 

i" -mnfcm 

202, 302, 302' , 302", 702, 70 

2' -nrmmm mmn&mmtmm 
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